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THE WEEXH IN IRON CIRCLES. 





There seems to be no longer any doubt that there will 
be a very large export of American wheat this year. 
France, Russia, Germany, Holland, Belgium, India and Roumania 
all report a shortage, the deficit in France alone being estimated at 
90,000,000 bushels; it becomes evident that, no matter how large a 
crop we produce, we are almost sure of a heavy export demand, at 
good prices. Consequent upon this will come, naturally, a renewed 
demand for rails and rolling stock, it being generally admitted that 
the railroads are simply holding back extensive orders that must 
come sooner or later. With this favorable outlook for the farming 
and transportation interests comes, also, the continued improvement 
of the money market, all financial reports tending to show a whole- 
some movement and growth of business and a decided advance in the 
process of recovery from the panic in September. That is the bright 
side of the picture; now for the more immediate and somber view, 
as seen in the pig iron markets. At Chicago the few sales of any 
size have been made, though considerable car-load business has been 
carried on. Foundries generally report slack work, and consumers 
are indisposed to buy for anything but to cover their immediate re- 
quirements. Prices remain practically unchanged, though some spe- 
cial lots of coke iron are being offered at cut figures, as the holders 
wish to realize. Lake Superior charcoals are still in small demand, 
but there are some inquiries from consumers who consider the pres- 
ent market a good one on which to buy as a matter of speculation. 
Trade at Detroit still continues very slow and disappointing. In 
fact, there is very little trade on which to base definite prices. The 
leading iron on the list to-day is Lake Superior charcoal, but this is 
the natural time for the commencement of the buying of this iron, 
and certain lots are being booked for early navigation delivery, and 
we also have learned of some transactions for delivery late in the 
Summer. Prices, however, are no better than they have been, but 
they are certainly no worse, and it is now a well-established fact that 
the market cannot be further pushed down. Rvmors of a general 
strike among the miners in Ohio and Pennsylvania should have a 
tendency to stimulate some buying within the present month of 
Northern coke irons, and possibly raise figures to some extent. It 
is difficult to describe the Louisville market correctly, as buyers and 
sellers are of different views. Sales from car loads to 1,000 tons have 
been made the past week, 1,000 tons grey forge sold on basis of 
$10.25 cash at furnace, No. 2 foundry, basis $12.50, and 100 tons No. 
1 foundry $14.20 cash, furnace, as basis, but as a whole, the market 
remains unchanged. It is reported among the pipe foundries that 
their business is falling off; that their orders are scarce, and prices 
low. It is thought that the amount of iron bought by them will be 
smaller than usual; a number of the larger companies at the present 
moment are not running full time. Car wheel irons remain firm; 
furnaces taking a positive stand on basis of present prices. Buyers, 
however, instead of purchasing in large amounts are only buying 
from month to month. The general conditions of the market at Cin- 
cinnati are unchanged, and in view of the unsettled state of labor no 
marked degree of improvement can be expécted this month. Ifthe 


General Features. 





miners’ strike does not take place on May first, it is hoped that busi- 
ness will revive. It is evident that the furnaces do not intend to 
accumulate stocks of iron to glut the market, for the indicated capac- 
ity of coke furnaces now is only about half that it was in December 
last. A number of consumers have been making inquiries for 
extended deliveries, but only a limited quantity of iron has been 
placed. Demand at Buffalo, such as it is, seems to be very evenly 
distributed over a wide territory. In foundry iron, prices remain 
fairly firm; charcoal irons, however, are weak. ‘That settlements are 
being made with greater promptness is considered to be a favorable 
indication for the future, St. Louis sales for the past week 
were limited, both in number and size. Consumers seem to have a 
fair supply to meet their requirements, which in themselves are not 
large. Asto the outlook, it is difficult to determine just what the 
outcome may be. 

The absence of all activity in ore circles, coupled with 
the prospect of a continuation of the same conditions, 
is affording the people interested in the trade a full 
opportunity to take a vacation of indefinite length, yet one that few 
will care to take advantage of. Pig iron continues to be made here, 
and at one or two places in the Mahoning Valley, but the raw mate- 
rial is worked up by the makers, so that the general market is hardly 
affected. The ore men are earnestly working in behalf of a strong 
combination, the object which is the reduction to the vessel owners 
of carrying charges, such as dockage, trimming, etc.,as shall enable 
the latter to make a corresponding reduction in freights to, say, a 
maximumofadollaraton. At the same time, consultations are being 
carried forward with the roads that carry ore to the points of ship- 
ment, with a like object. The Gogebic operators, particularly, com- 
plain of the excessively high rate of rail freight, the charge being 
seventy centsa ton for a 4o-mile haul, which is contrasted with the 
coal rate, on the Ohio roads, of half a cent a mile. In the meantime, 
there are no sales of ore; indeed, there are hundreds of thousand 
tons of ore now on dock, fully paid for by the furnacemen, who do 
not seem to want it even shipped to their yards. Some goso far as to 
declare that there will be no sales of new ore until July or August. 
The pig iron business is correspondingly depressed, and the only 
visible cause is a lack of confidence on the part of consumers in the 
stability of present conditions, although it would require a stretch of 
imagination to figure on a still better opportunity for placing large 
orders. The reports of the Western Pig Iron Association up to date 
show a reduction, during the past thirty days, of some eighty thousand 
tons of pig iron, leaviag on hand total stocks of about 250,000 tons. 
Of this reduction, some twenty-eight thousand tons are credited to 
the Shenango Valley and the Pittsburgh district, and only four 
hundred tons to the Mahoning Valley. It follows without saying 
that there must have been a large falling off in consumption some- 
where. And that is the case-right here, at home. There has been 
no practical change in the coke situation. A little coke is being made, 
mostly for the Pittsburgh market, and a small percentage of this sup- 
ply finds it way to Cleveland, for the use of the furnaces above refer- 
red to. The threatened coal strike is apt still further to complicate 
the situation, in that it may lead to the shutting down of the mills 
within a week or two after its commencement, and so add to the lack 
of production even of manufactured material. Some of the foundries 
report business very brisk, while others, apparently on the same foot- 
ing, reportno business atall ; but even those now engaged in turning 
out work hive no employment beyond a week or two, while a year 
ago they were loaded up with orders for three or four months ahead. 
Bar iron is generally held at $1.60, but lower quotations obtain, here 
and there, for small lots, and for immediate consumption. Looking 
at the situation in the light of all that has been said, the outlook is 
anything but cheerful for all the lines entering into, or intimately 
connected with the ore and pig iron business. The only satisfaction 
that may be expressed is that arising from the fact that no worse can 
befall the market than what has already happened, so that the possi- 
bly worse horoscope is discounted in advance. 


The Local 
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AS TO THE COKE QUESTION. 

The Connellsville Courier finds fault with us for having stated 
in a recent number that “ some of the coke interests, by what may be 
described as a species of bad faith, are encouraging the hands to re- 
main firm in their unwise stand, “by quoting the probable price of 
coke, after the strike shall be settled, at $1.75, when the men had 
been brought to believe that the reduction in wages was made neces- 
sary by the demand of the furnaces for $1.50 coke.”” The Courier is 
not fair enough to reprint this entire sentence, but chops out, in- 
stead, as much of it as serves its purpose, and then goes on to justify 
its criticism by personal abuse. 

We have neither time nor inclination to quarrel with the Con- 
nelisville exponent of the cause of coke, but if it will give the Cou- 
rier any satisfaction we will repeat our statement quoted above, with 
the assertion that it meets the case exactly. The coke men may, or 
may not, have harbored secret designs, when the strike began, to 
make the price $1.75, or still more. Certain it is, that their profes- 
sions to the furnace interests were all in the line of $1.50 coke, and 
that they well knew the wants and demands of the furnace interests 
in this matter. A little while prior to the strike, coke was reduced 
from $2.15 to $1.90. This reduction, however, did not meet the view 
of the furnace interests, and the shut-down was agreed upon. 

If the coke producers shut down their works simply because the 
furnace men did, why should they have announced a cut of 10 per 
cent. in the wages of their men? If their lock-out was not in the 
interest of the furnaces (and thus, in an indirect way, in their own) 
why this announcement of a reduction in wages? May it not be 
presumed, and fairly so, that the coke operators, no longer able to 
ask an outrageous price for their product, induced the strike as a 
counter-move to the aggressive policy adopted by the furnaces, pre- 
tending, at the same time, that their action was the result of, and 
acquiescence in, the steps taken by the furnaces? 

If the coke men never intended—and the Courier, their especial 
organ, asserts that they never did—to sell coke at $1.50 a ton, then 
they may justly be charged with having acted in bad faith, and so, 
by misrepresentation as to their own needs in regard to the furnace 
interests, with having willfully prolonged a lock-out that was begun, 
ostensibly, to aid the furnaces, but, as now appears, to enable the 
operators to produce more cheaply, at the expense of labor, coke that 
is to be sold to the furnaces at a reduction so slight that it can hardly 
be taken into consideration. 

Whenever the Connellsville Courter shall again feel anxious to 
air its knowledge upon the subject of coke, we shall be pleased to 
enlighten it. 





THE TWO VALLEYS AND THE PROPOSED SHIP CANAL. 

The present depression among the Mahoning and Shenango 
valley furnaces is taken as an opportune time by the advocates of the 
proposed Pittsburgh and Lake Erie Ship Canal to urge the impor- 
tance and advantages of that enterprise. As the major premise of 
their syllogism they lay down the proposition that, in order success- 
fully to compete with Southern irons, the furnacemen of Western 
Pennsylvania and Eastern Ohio should be enabled to reduce the cost 
of the production of pig metal in those districts, so that Bessemer 
may be sold, with a living margin of profit, at a price below $13 per 
ton. 

In the reduction of first costs, of course, the material lowering 
of freights must play a most important part. ‘To the solution of the 
problem a well-informed correspondent of the Sharpsville (Pa.) 
Advertiser contributes a series of calculations that are of much 
interest to iron manufacturers, and we accordingly quote liberally 
from the article below. After calling attention to the wonderful 
development of the Southern iron-making industry, the writer con- 
cludes that the production in Alabama has nearly, if not quite, 
reached high-water mark, and that any future increase must now 
come from Virginia and other Northern-Central States. He then 
goes on to say: 

Thus far, however, the product of the entire “ South ”—Alabama, Tennes- 
see, Georgia, North Carolina, Virginia and Kentucky—does not equal that of 
Allegheny County alone. The Southern group produced in 1890 no more than 


1,447,697 net tons of coke and bituminous metal, while Allegheny County pro- 
duced 1 497,786 net tons of coke metal. 

We have not taken charcoal iron into account in this paper. The charcoal 
iron industry is of large importance, in various ways, but it occupies a field of 
its own. Incorporation of the statistics of this industry with those of the coke 
and anthracite industries, is inexpedient. 

Charcoal iron, then, being out of the calculation, the champion district 
(Allegheny County and our two valleys,the Mahoning and Shenango), pro- 
duced in 1899 28 35 per cent. of the eutire pig iron output of the United States. 

Pennsylvania and Ohio produced 57.67 per cent. of the whole output of 
1899, and Pennsylvania alone produced 45.43 per cent of the whole output, 





The output of the Shenango and Mahoning valleys was 1,224,857 net tons, 
of which the Shenango Valley made 669,608 tons. The two valleys made 99,380 
tons more than Alabama and Virginia combined. 

We are in the front rank yet; but,in order to keepthere, we must reduce 
the cost of producing iron, at least to the degree above indicated. 

We need to make iron at a cost, per ton, for labor, $160; administration 
and taxes, 80 cents; ore, $6.75; coke, $2.30; lime, etc., 55 cents; total, $12 00. 
And this without unduly calling for reduction on prices of stock. But we can- 
not do this without our ship canal. 

In 1890, the average freight charge on ore (aggregating the Ashland, Mar- 
quette and Escanaba business, and including dock charges), to Pittsburgh, 
was $2.181{ per ton; to the valleys, $1.75 83 per ton. 

Were the ship canal in existence, even with a through “toll” of 20 cents 
per ton, and toll of 1o cents per ton to Sharpsville, the rate from upper lake 
ports to Pittsburgh would not exceed $1 59, and to Sharpsville $1.33 per ton. 
So the freight on the ore for a ton of metal would be to Pittsburgh $2.5834, and 
to Sharpsville $2 16% (154 tons ore to ton of metal). 

The reduction from present cost would be 69 6 cents pet ton of metal for 
Sharpsville, and 96.4 cents per ton of metal for Pittsburgh. 

The Pittsburgh reduction would be 268 cents, per ton of metal, greater 
than the Sharpsville reduction. The freight on the ore for a ton of metal to 
Pittsburgh would be 42% cents greater than the freight to Sharpsville; at 
present it is 633/ cents greater. 

But the canal should be “free,” and it will be ifthe communities inter- 
ested promptly take joint action to that end. 

With a “ free canal,” the through rate on ore from upper lake ports to 
Pittsburgh will not exceed $1 39 per ton, and to Sharpsville $1 23 per ton. 
Then the freight on the ore for a ton of metal will be: To Pittsburgh $2 25%, 
and to Sharpsville $1.99%. Reduction from present rates (per ton of metal) 
85 8 cents to Sharpsville, and $1 29 to Pittsburgh. 

By adoption of proper cars and appurtenances, for delivering and handling 
stock to and at furnaces, a saving, upon present practice, of at least 15 cents 
per ton of metal may be effected. 

By the very simple expedient of taking out of the blast-air, before it goes 
into the blowing-tubs, all water that may be removed by condensation, a sav- 
ing of fuel (and increase of production per diem) may be effected, equivalent, 
with coke at $3 per ton (in the furnace) to 30 cents per ton of metal produced. 
The saving effected by the desiccation of the blast-air, with a furnace making, 
in present practice, too tons per diem, will repay the cost of the desiccating 
plant in about seven months. The above specified reductions of cost to be 
effected by the canal, and the other means here named, amount to $1 308 per 
ton of metal made. The canal would operate furthermore to materially modify 
rates on coke, and to reduce cost of transportation of pig metal ; the latter 
result working as directly for the benefit of the furnaces as would were it an 
actual reduction of cost of production. 


Whatever be said of the feasibility of the canal project (and that 
the Pennsylvania Legislature deems it feasible is evident from the 
fact that it has continued the Canal Commission in'service), the argu- 
ment of cheaper rates, is a seductive one, and stranger things have 
happened than the materialization of a scheme which now seems so 
visionary. 





ARMOR PLATE AGSIN. 

The international discussion of the comparative advantages of 
French, English and nickel-steel armor plate still keeps up. The 
most recent contribution to the literature of modern armament is a 
paper by M. J. Barba, late engineer in the French ravy and chief en- 
gineer of the Creusot works, read at a meeting of the Institution of 
Naval Architects (London). In this paper M. Barba gave an inter- 
esting history of the improvement of steel armor, but his paper was 
chiefly conspicuous for the absence of any description of the process 
by which the French steel-makers have been enabled to produce the 
best shot-resisting plate in the world. Certainly nothing was con- 
tributed to either the paper or the subsequent discussion to show 
that the United States (which was first, we believe, to publicly dem- 
onstrate the great superiority of the Creusot plate and nickel steel, 
and to adopt the French process of steel armor-making) is not on the 
right track. To be sure, the representatives of two great English 
firms manufacturing armor plate still held to the superiority of the 
English compound plate, but the results of the recent trials at Annap- 
olis were all the other way. 

One rather amusing feature of the discussion was the reference 
by Mr. J. F. Hall (of the English Nickel Syndicate) to what he de- 
scribed as “the unfortunate publicity ”’ given to the trials of nickel 
plates at Annapolis. When those trials took place he was, he said, 
on his way to America with the members of the Iron and Steel In- 
stitute, and scarcely had their vessel weighed anchor when a tele- 
gram was sent to the United States, saying that they were on their 
way to buy up all the nickel inthis Continent. The result, of course, 
was an immediate “boom ”’ in nickel, the fever to possess large sup- 
plies of the metal being so great that Mr. Secretary Tracy was 
immediately empowered by Congress to make enormous purchases 
before the arrival of the Englishmen. Since then, it appears, nickel 
has advanced considerably in value, and it is likely to become still 
more valuable, as all experts admit its remarkable qualities as an 
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ingredient in ships’ armor plates. To say that the “ Yankees” 
stole a march on their English brethren would hardly be gracious, 
but it has that appearance, to say the least. 





Ir is highly gratifying to learn that the Inman and International 
Steamship Company is preparing to build two ocean greyhounds, to 
cost $2,000,000 each, and that it is highly probable that both of them 
will be built in Philadelphia. If this expectation is realized, they 
will both be manned by American seamen and will fly the American 
colors, and promise to be the first of twenty-nine similar ships which 
will contest with French and English steamers the cream of the 
passenger traffic between the United States and Europe. But we do 
not observe that the anti-subsidy journals are overly pleased with the 
prospect. It goes so against their theories, you know. 





WE doubt not but that the time will come when the tinplate manufactur- 
ing industry will be established in America. Improved processes of manu- 
facture lessenivg the amount of manual labor employed, and cheaper labor [!] 
in America will gradually effect what the McKinley bill utterly fails to accom- 
plish._{Iron and Steel Trades Journal (London). 

The admission of our London contemporary is frank, but its dis- 
inclination to give the McKinley tariff any of the credit shows a 
woful perversity of judgment. 





“FREIGHTS [in the South] on furnace materials for the same 
distance hauled are about 50 per cent. less than the charges in Ohio 
and Pennsylvania,’ says the Chattanooga Zyvadesman, which ought 
to know. Northern railroad managers will have to come down from 
their high horses or they may live to rue the day. 





Scan? praise is given the samples of American tinplate sent the 
leading London trade journals. It is “neither very good” nor “so 
bad that it might be worse,” and so on ad infinitum. In the mean- 
time the establishment of the tinplate industry in the United States 
goes steadily forward. 





AGAIN the Un-American Artisan is called to book for its wild 
assertions regarding the evil (?) effects of the McKinley tariff. This 
time it is a Missouri subscriber who writes to the paper. If this 
thing keeps on, the 4rtisan will have to employ an Indignant-Sub- 
scriber Editor, sure. 





WAR AMONG THE AXE MANUFACTURERS. 





In a review of the axe market in the last number of Hardware, some brief 
outlines were only hinted at, rather than a full explanation of the really 
peculiar condition of affairs. No event in hardware trade circles of recent 
occurrence has excited such widespread comment, and its almost sensational 
features have escaped the attention of the public press only because of the 
very quiet methods the factors in the warfare have adopted in its conduct. 
For, beneath the calm and apparently quiet condition of the trade, a “‘ warfare” 
as bitter and uncompromising as it would be possible to conceive of has been 
raging with an intensity of feeling so great that it has been with no little 
difficulty that the jobbing trade has been able to stand aloof from it. 

The situation is now such that Hardwarecin state more in detail what 
was really hinted at in its recent review of the facts. The formation of the 
American Axe & Tool Co., in 1890, did not include some large and influential 
concerns, Among them were the Collins Axe Co., H. Kuickerbacker, Kelly 
Axe Manufacturing Co., A. G. Peck & Co., Dann Edge Tool Co., and the Ten 
Eyck Edge Tool Co. The American Axe & Tool Co. made a sort of an agree- 
ment with each one of these concerns, by which uniformity of prices was ob- 
served, and a heavy advance made in axes iu 1890, against the protest of many 
makers and the emphatic objection of the jobbers. During the year several 
old factories which had been shut down were refitted and several new concerns 
started up, so that at the close of the season the American Axe & Tool Co. 
were confronted by not less than 19 competitors, with an aggregate capacity 
of over one-half the entire domestic consumption of axes. This did not in- 
clude the factory of H. Knuickerbacker, at Ballston Spa, N. Y., which they 
had absorbed, leaving them in possession of what were supposed the best sell- 
ing brands of axes. They were not blind to the situation. It had been clearly 
pointed out to them by one of the most active of the outside manufacturers, 
who had been confining his product to a patented specialty in an axe which 
commanded a distinct place in the trade. 

In looking over the trade he realized that so much competition, unless 
restrained, would eventually reduce prices unduly, which would, of course, 
affect him. He made a visit to each of the outside concerns and soon con- 
vinced them of the necessity of pledging to some scale of prices to prevent a 
ruinous cut. He met with a ready and willing response, and soon was able to 
report the result of his labors to the American Axe & Tool Co., to the effect 
that the outsiders would meet on a fixed day and agree on a mutually satis- 
factory scale of prices and submit their books to a monthly inspection of a 
Commissioner, and in this way prevent the necessity of a decline. He was 
cordially received by the officers of the American Axe & Tool Co., and several 
satisfactory interviews were held. In deference to the anti trust law, it was 
agreed that the President of the American Axe & Tool Co. should receive a 


re_ults. The gentleman who arranged it was requested to go ahead ard call 
the meeting and make arrangements on this basis, with the understanding 
that no prices would be made until after it was held. Circulars were accord- 
ingly sent out calling the meeting. This was the plan of campaign of the out- 
siders. Apparently it was moving to perfect success, and everything augered 
well for the success of the movement. But in the councils of the American 
Axe & Tool Co. a far different plan was being perfected. While some of their 
officers were parleying with the outsiders and keeping them from action, the 
rest were busy with an elaborate scheme for their complete overthrow. It 
looked exceptionally feasible and certain of success, was in brief as follows: 
Controlling the brands of axes which they supposed to be indispensab'e, 
each of the large jobbing points from the Pacific to the Atlantic was visited 
by their agents. After each man had reached his post ready for work, a sim- 
ultaneous onslaught was made on the trade with a confidential and heavy. cut 
price, the rebate, however, being allowed on sole condition of the jobber con- 
fining his sales exclusively to the American Axe & Tool Co. As we stated in 
the last number of Hardware, these prices were graded according to the fac- 
tory whence the axes were obtained. As the popular brands were supposed 
to be absolutely indispensable, and as the rebate was heavy enough to make 
it a necessity also, it certainly looked as though this would effect a complete 
‘* freeze-out ” of all the outsiders. 

For over a week this plan was carried out in all its details, while the out- 
siders were being lulled into inaction by the proposed meeting in the future. 
The orders from the jobbers, however, were not obtained. Two wholly unex- 
pected, but potent, obstacles arose to completely check this elaborate cam- 
paign. 

The first was the refusal of the jobbers to be dictated to, and the second 
was the immense strength with the trade developed by the patented axe 
referred to. 

On this account jobbers insisted upon hearing from the outsiders before 
buying. Some of the largest of them went so far as to declare that if the issue 
was forced of dropping the old brands and the patented new one, they would 
unhesitatingly buy the new axe. The manufacturer of this article was soon 
notified of the state of affairs, and the amazement of all the outsiders may well 
be imagined when the situation dawned upon them. A circular was at once 
sent to the trade, advising them to wait for outside quotations before buying, 
and it had the effect of at once checking the operations of the Trust. In 
order to do anything at all, the latter were forced to withdraw the clause in 
their contracts forbidding the purchase of outside goods, as in many instances 
their insistence upon it would have had the totally unexpected result of shut- 
ting them out, owing to the strength of the patented axe. It was strongly 
intrenched in every market of the country, and the sales of it under the mar- 
ket brand exceeded the maximum sales of the most popular braads of the 
older company. 

Ofcourse this situation made it difficult for any orders whatever to be 
placed with any certainty. The jobbers were naturally desirous of being 
recompensed for the “squeeze” to which they had been subjected the preced- 
ing Spring, and were inclined to hold off while the “ pot boiled,” as one aptly 
expressed it. 

At this writing the contracts cover about the needs of the most popular 
brands of the combination, and, perhaps, the entire product of the patented 
axe. The smaller outsiders and the obscurer factories of the older company 
are now fighting it out at the prices which will realize little or no profit to the 
firms securing the trade. 

Two at least of the outside companies mentioned above, besides the one 
making the patented axe, can show contracts covering perhaps their entire 
capacity, but from present indications it looks as though some of the smaller 
outsiders and some of the small shops of the American Axe & Tool Co. will be 
closed for want of work. The whole affair has been one of unusual interest to 
the trade at large, and no little comment has been made from all quarters on 
the methods adopted by the participants to fight each other.—[Hardware, 
New York. 





Huge Lathes and Cranes Operated by Electricity. 

The United States government has given an order for eight lathes to be 
used for trimming and boring guns. They will cost over $400,000, and an idea 
of their size may be formed from the fact that one of them will weigh 250 tons. 
The firm to whom this order has been given is using electricity for the opera- 
tion of several large traversing cranes capable of carrying 20 tons or more, in 
its shops. These cranes are operated by current from a dynamo, and to the 
uninitiated it is difficult to realize that the prodigious power necessary to 
move such masses is all conveyed through a wire not thicker than a slate pen-: 
cil. The bridge can move on the “ run-way ” at the rate of 200 feet a minute 
and the trolley, while running back and forth on the bridge at the rate 6£.100 
feet a minute, can wind up the chains with a load attached at the rate'of 40 
feet a minute. 





The Condensation of Steam in Pipes, 

It is sometimes convenient for an engineer to be able to approximate the 
amount of condensation that will take place in pipes during a certain length 
of time. From many experiments made on the condensation of steam in 
wrought-iron pipes when exposed to the open air it is found that 1 Ib. and 6 
oz. of steam per square foot of pipe’s surface was condensed per hour when 
the difference in temperature between the steam and air amounted to 200°. 
As this is very nearly the difference of temperature usually found between the 
steam in the pipes and the air on the outside, this simple rule will give results 
sufficiently close for ordinary purposes.—{The Stationary Engineer. 





HEAvy stocks of iron ore are accumulating at Bilbao, and as there is little 
prospect of larger shipments, men are being pa'd off, aud it is probable that 
some of the mines will be temporarily closed.—[Iron and Steel Trades Journal, 
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LAKE SUPERIOR MINING NOTES. 





MARQUETTE RANGE. 

There is no truth in the rumor that negotiations are pending looking to 
the purchase of the Michigamme mine by the Champion Iron Co. A small 
quantity of ore from the Champion mine is being treated by the Venstrom 
separator owned by the Michigamme which in some way seems to have given 
rise to the rumor of contemplated sale.—[Florence Mining News. 

MENOMINEE RANGE. 

The work of sinking at No. 2 at the Hamilton is again being pushed 
rapidly and it is expected that during the present month a good record will 
be achieved. Only a few feet were sunk last month owing tothe large amount 
of other work which was done in the shaft.—[Menominee Range. 

Work has begun on section 8, and the drill hole which was put down some- 
thing more than 300 feet a few months ago, will be drilled to a depth of at 
least 500 feet, or until something of value is struck.—_{[Menominee Range. 

The ore dock at Escanaba, Mich., known as the Schlesinger dock, in con- 
nection with the Escanaba, Iron Mountain & Western Railway, which recently 
passed into the hands of Eastern capitalists, and will soon be controlled by 
the Northwestern railway, is nearing completion and by April 25, the largest 
ore dock in the world will be ready to receive its first cargo of ore for lake 
shipment. This dock is 52 feet high, is reached by a trestle 800 feet long of 
the same height from the shore; the dock being 1,422 feet long and contain- 
ing 232 pockets of 180 tons each capacity, making a total capacity of 41,760 
tons, a capacity of over 6,000 tons more than the largest dock in the United 
States. Mr. E. C. Haledge, resident engineer, having had the very best of 
material, selected both of iron and wood, has given his personal attention to 
the construction of the work and deserves the right to feel proud of its suc- 
cess. The contract for the construction was let to R. B. Dear, formerly of the 
firm of Dear & Hayes, Minneapolis, who had built all the coal and merchandise 
docks at the head of Lake Superior, both at Duluth and West Superior, in the 
last five years, and he has completed the work in a very short time. For not 
until January 5 and Io, of 1891, was there any work done either on the approach 
or dock above the sills, and over 7,000,000 feet of timber have gone into place, 
besides several hundred tons of iron since that time. He has also broken the 
world’s record in hanging car shutes, 232 shutes being hung by one single 
crew of eight men in seven and one-half days, an average of 31 shutes per day, 
but as high as 41 were hung inone day. A. R. McDonald, of Minneapolis, as 
superintendent for Mr. Dear on this dock, has full control of the whole super- 
vision of the work, and his excelient judgment and manage ment has been seen 
from the start. Escanaba now flatters herself as being the king port of the 
world for ore shipping. Nearly double the capacity for handling the ore of 
any other port on the chain of lakes, but it seems almost unreasonable that 
the Northwestern alone controls the entire shipment from this point. If the 
energetic people of Escanaba would put their heads together and give other 
roads some inducement or build a road of our own to break the monopoly, we 
would see our town change from a quiet lake port toa thriving city.—[Sentinel. 

VERMILION AND MESABA RANGES. 

Agentleman who came down ‘rom La Prairie, brought news of another 
rich discovery of iron ore on that end of the Mesaba. The property is eleven 
miles from L Prairie, in section 21, 56 24, and is owned by the Dismord Min- 
ing Co.,of Minneapolis. The find was made on March 26, by Harry Klages, 
the explorer of the company. The gentleman who gave the News this informa- 
tion made a personal inspection of the property, and he reports the ore of an 
excellent quality, and the showing good for a large deposit. Klages sank an 
eight-foot shaft 70 feet, when his efforts were rewarded by striking what 
appears to be the main lead of the very best quality of soft hematite ore. 
This was done Thursday, March 19; by Friday he had gone four feet into it. 
The deeper he went, the better the quality proved to be. The ore was found 
in the southwest corner of the shaft. The lead appears to dip from the north- 
west to the southwest of the range, at an angle of 45 degrees. By Saturday 
night six feet of the ore had been gone through, and as to its quality, experi 
enced miners such as Captains Morcom and Fay, of the North Star Mining 
Co., give their urqualified opinion that it is of the very best found on the 
range. Captain Morcom, who is well known in Duluth, said tothe News’ 
informant: “ This ore is ofthe very best quality, and the best I have seen on 
the range. I am just as jubilant over this find as if I had got it myself. Ifthe 
quantity is equal to the quality, you will see the biggest kind of mining opera- 
tions carried on along the range. This encourages us all very much indeed. 
It is really something to enthuse over.”—Duluth News. 





Plate Rolling at the Krupp Works, Essen, 

The metal from which plates are to be formed is prepared by the Siemens- 
Martin process; it is cast in rectangular forms, and then, without any prepar- 
atory hammering, is taken directly to the rolling mill. Here we find three 
rollers arranged one above the other. The longest rollers turn out plates 
nearly three yards wide. There are automatic tables for raising and lowering 
the plates in their passage from one set of rollers to the other, and automatic 
devices for guiding them as they pass between the rollers or are taken from 
them. The man in charge uses a whistle in giving the signals which direct 
these movements, and without the help of tongs or levers the glowing blocks 
move back and forth between the rollers. The men standing on both sides of 
the rollers have to only wipe off the plates with brooms and occasionally turn 
the plates. The cooled plates have to be straightened and cut according to 
the size and shape desired. Immense shears with long steel blades cut through 
these plates as easily as ordinary shears cut through paper. Very thin plates 
are also rolled here. Lately a new rolling mill has been put in operation in 
these works which is much larger than those mentioned and is not, in fact, 
surpassed by any in the world. {tis for rolling armor plates, and turns out 
the heaviest plates in this description that can be required in any navy, that 
is, plates about 28 inches thick and nearly four yards wide. Some idea of the 














dimensions of this machine can be obtained from the statement that each 
pair of crucible rollers, when in a rough state, weighed 100,000 pounds. The 
entire rolling mill with its reversing engine, the large furnaces, the cranes, 
that can move 300000 pounds, its bending presses, and numerous other 
machines used in working and adjusting the plates, forms in itself a large 
plant. These are, of course, only two of the many interesting processes to be 
found at these works.—[Illustrirte Zeitung. 





THE SYDNEY STEEL SCAPER CO. 





The Sidney Steel Scraper Co., of Sy iney, O., so extensively known 
throughout the whole country, manufacture what is known as a contractor’s 
solid pressed steel tray barrow for handling earth, sand, brick and mortar, 
also for levee and canal work. Thetray is pressed from a single piece of steel, 
16 gauge, and is mounted on a wooden frame and iron wheel. The frame is 
planed smooth on all sides; the lumber selected with care and well painted. 
The tray is smooth, can never split as awooden tray does, consequently sup- 
ports the frame much better, and saves many times the first cost of the bar- 
row in avoiding breaks and delays at busy times. It isa well-known fact that 
the keeping of a poor barrow in repair is much more than the original cost. 
This barrow is well braced throughout. The brace on the leg extends around 
the bottom or base, and prevents splitting. Atrial of this barrow is self con- 
vincing of its worth. 

The wheel has a 5 bearing, 1%4x% tire steel spokes (% inch in medium 
wheel and 9 16 inch in extra heavy whee!) malleable iron hub, and is 17 inches 
indiameter. This wheel can be relied upon, and it is claimed no better bar- 
row wheel is made by any one. The bearing is a piece of 5 round iron, 
driven through the malleable iron hub, and when worn out can be easily re- 








placed, costing no more than a bolt, which is more liable to bend and make 
the barrow run hard. A strong rivet passes through the hub between each 
spoke. 

They also manufacture what is known as Haslup’s Improved Drag Scraper. 
This scraper is made of a single piece of steel of peculiar shape, and so bent as 
to be free from sharp corners and angles, having no place where the dirt can 
collect and stick fast. It is so constructed that the portion forming the back 
passes upon the inside of the sides, where it is firmly held by two bolts pass- 
ing through both the sides and end, and in connection with the clamp, forms 
the fastening for the upper portion of the handle. The other fastening is 
similar, and so adjusts itself to the handle as to form a perfect and secure 
device for holding it in place. One of the most important features of a drag 
scraper for the user to take under consideration when purchasing, is the pro- 
tection of the bottom from wear. To accomplish this, they have securely 
riveted upon the bottom two steel runners, so shaped as to insure the greatest 
cleaning capacity, and, at the same time, reduce the friction to its least possi- 
ble resistance. The Sidney Steel Scraper Co. manufacture one of the largest 
assortments of scrapers, barrows, etc., in the country, and the amount of 
work which they are constantly getting out goes to show that their goods 
speak for themselves. 
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POCAHONTAS-FLAT-TOP COAL AND COKE, 





From an interesting and exhaustive article on the above subject by Mr. 
Jos. D. Weeks, in the American Manufacturer, we take the following, adding 
new data covering the year 1890: 

There is no more interesting and important coal field in the country 
to-day than that known in its early history as the Pocahontas, from the mining 
town where the first important developments were made, and then as the 
Flat-Top, from the great Flat-Top mountain in which the measures are found, 
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short distance, and then follow a sluggish course with moderate fall. High 
ridges between these streams hold the coal beds. The valleys are narrow, 
usually, with steep slopes. 

OUTLETS, 

The field is reached by the New River branch of the Norfolk & Western 
Railroad, which leaves the main line at Radford, 43 miles southwest of Roan- 
oke, the junction of the Norfolk & Western Railroad with the Shenandoah 
Valley Railroad. This latter road connectsthrough the ore regions of the 
Shenandoah Valley, via Hagerstown, with Central Pennsylvania, Itis 74 miles 
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but which is now known accurately as the Pocahontas Flat-Top field, but | 
called usually the Flat Top. 

This region has been so often and so thoroughly described that it is not 
deemed necessary in this article to refer to it except in the briefest manner 
possible. 

It will be regarded as a district for the production of coke, and its coal | 
chiefly as a material for coking, though, to properly discuss its advantages as a | 
coking district, it will also be necessary to pay some attention to its produc- 
tion of coal for other purposes. 

The statements are the result of a visit to the region and a careful investi- 
gatios of its resources, their utilization and their promise for the future. 

GEOGRAPHICALLY. ; 

Geographically, this field is located, so far as the measures have been 
worked, in the counties of Tazewell, in southwest Virginia, and Mercer and 
McDowell, in southeastern West Virginia. 

This field can be divided, roughly, into— 

1st. The Pocahontas District, including the workings at or near the town 
of Pocahontas, Virginia. 


} 
} 
| 


| Nashville, at Big Stone Gap, branches off. 





2d. The Bluestone District, including the workings on the Bluestone, 


| from Bristol, Tenn., where connection is 


Fic. 3—-PART TRANSVERSE SECTION, PART END 
VIKW AND ELEVATION OF PIERs. 


from Radford to Pocahontas; the same distance to Bramwell, the center of 
operations in the Bluestone regions, and 82 miles to Elkhorn, the terminus, at 
present, of the Elkhorn extension of the Norfolk & Western Railroad. 

This latter extension will be carried down the Elkhorn, and probably 


| down the Guyandotte, to the Ohio, at Ironton. At Bluefield, 65 miles from 


Radford, the Clinch Valley Railroad, 
which will connect with the Louisville & 











To the energy and push of the officials 
of the Norfolk & Western Railroad is 
due the rapid development of this great 
coalfield. The main line of this road runs 








made with the East Tennessee, Virginia 
& Georgia road to Norfolk Va, atthe mouth Fic. 1—FRONT ELEVATION OF OVENS. 

of the Chesapeake Bay, where they have one of the finest harbors in the country, 
at which point large andextensive coal docks have been erected. The road is 
under the management of Mr. F. J. Kimball, President; Mr. Charles G. Eddy, 
Vice-president, in charge of traffic department, and Mr. Joseph H. Sands, Gen- 
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near Bramwell, in Mercer county, West Virginia, on the southeast slope of | 
Flat-Top mountain. 

34. The Elkhorn District, including the workings in McDowell county, | 
West Virginia, on the northeast slope of the Flat-Top mountain, on the head 
waters of the Elkhorn. 

This mountain is the most conspicuous and important feature of this 
region. Numerous streams find their source on its sides, run rapidly down a 


eral Manager, in charge of the transportation department. It will thus be seen 


| that there are most excellent transportation facilities for the distribution of the 


coal and coke of this region, not only to the furnaces and the works of Virginia, 


| but to all points through the South and Southwest and, when the E/khorn exten- 
| sion is completed, to upper Ohio river points and Lake Michigan ports. 


OWNERS AND LEASES, 
Until April 1, 1887, the territory east of Flat-Top mountain was owned by 
























6 ‘Tee Iron TRAvDe Review. 








everal coal companies. At this date these were all consolidated into what is 
4 known at the Flat Top Land Trust, which now owns most of the lands with 
the exception of those owned by the Crozer Land Co., on the Elkhorn. The 
Trust owns 10.000 acres in Tazewell county, Virginia, including the Pocahon- 
tas lease of 3 800 acres; 45.090 acres in Mercer county, West Virginia—the 
Bluestone district; 55,000 acres in McDowell county, West Virginia—the Elk- 
horn district; and over 90,000 acres in Wyoming county, on which no leases 
have yet been made. The Crozer Land Co. owns 16,co0oacres. The lands of the 


condemned by the inspectors, and has to be thrown out. Ceriain portions of 
the coal at some openings that have been discolored by water, termed “ rusty 
coal,” are also thrown out by the inspectors, though analysis shows it to be 
equal to coal not thus discolored. 

EXTENT OF THE FIELD. 

This coal field occupies a very large area in Tezewell county, Virginie, 
and in Mercer, Wyoming, McDowell and Raleigh counties, West Virginia. In 
this territory there are nearly, if not quite, 216,000 acres owned or controlled 
by the two chief owners of the coal land in this section, the Flat 














two comy aniee are so interwoven onthe Elkhornthat the ysquared the con- 
necting tracts and organized the South Elkhorn Coal Co.,the two companies 
jointly forming this company, on whose land four leases have been made. 
The Crozer Land Co. also have lands on the Elkhorn other than these in the 
South Elkhorn Coal Co. 


Even the Southwest Virginia Improvement Co., which was one of the first to 
mine coal in this region, and which is the only operator in the Pocahantas 


essee under practically the same terms as the other companies. 


royalty of coal is 10 cents, and 6 and 8 cents royalty being paid in the north- 
ern part of the field where the vein is smaller than in the southern 





No land is sold, all being held and worked by the operators under lease. 


district, sold all of its land to the Trust, when it was formed, and became a | 


| 
The royalties are from 6 to 10 centsa ton (2,240 pounds) of coal sold as | 
coal, and 12 to 15 cents a ton (2,240 pounds) coke prodaced. The standard | 





Top Land Trust and the Crozer Land Co. Of this large area from 
160,000 to 175,000 acres are underlaid with coal. The No. 4 vein, the one 
worked, has an average thickness of about 8 feet. At the usual esti- 
mate of 1,000 tons per acre for each foot of coal, from these figures 
some idea of the vast amount of coal in this field may be gained. 


EXHAUSTION OF FIELD. 

On the basis of 7,500 tons of coal to an acre, a shipment of 7,500 

ume tons of coal a day, which is 50 per cent. in excess of the present daily 
"a shipments, would exhaust but an acre a day, or allowing 300 working 
days ina year, 300 acres annually. This would give a yearly output of 
2,250,000 tons, which is half a million tons in excess of the production 
of 1888, including that used as coal and coke. At this rate of produc- 
tion the leases already given would supply the demand for 30 years. 
On the basis of from 6,000 to 8,000 tons to an acre, say an average of 
7,000 tons an acre over the whole field, the coal fields now controlled 
by the two parties named, carry in vein No. 3 alone ona coal area 
of 160,000 acres, 1,120,000,000 tons, and the other veins that will be 
available when No. 3 is exhausted, fully as much more. 

EASE OF MINING. 

Not only have the operators this magnificent seam of coal to 
work upon, with its good roof and floor, but the mines are situated 
above water level, requiring no drainage. Indeed, some of the mines 
of the Southwest Virginia Improvement Co. are so dry as to require 
constant wetting to guard against a recurrence of the disastrous ex- 
plosion for which this mine has become unfortunately noted. The 
measures seem to be nearly horizontal, the rise of the coal bed being 
no more than is needful for drainage. This also reduces the cost 
of hauling to a minimum. Where mules are employed, the absence 
of heavy grades permits large loads, and the vein is so high that 
mine locomotives can be employed when desired without many ofthe 
objections to their use that are found in other sections. There is an 
; ample supply of timber to furnish all that is required in mining operations. 
| The lessees are permitted to cut from the premises all timber necessary for 
building purposes or mine use. The most of the companies set up saw mills and 
get out all lumber required for their buildings, etc., thereby saving a large bill 
of expense. 

Relative to ease of mining it may be noted that 3.547 tons of coal were 
| brought out to one tipple at one of the Southwest Virginia Improvement Co.’s 
| mines, recently, in one day. This was all gathered from the workings two 
| miles away, and brought forward by mine locomotives. A gondola car, hold- 








| ing 20 tons, is loaded at this tipple, every minute and a-half. 
CHARACTER OF THE COAL, 

The Flat-Top coal is a semi-bituminous coal, somewhat dull in lustre, 
rather hard in the vein, requiring powder to mine it, but, as will be seen from 





part. A minimum payment of $7,500 per yearis reyuired from each 
lease. There are at present, including those given by the Crozer 
Land Co., 15 leases in this field: 1 in the Pocahontas district; 6 in |); 
the Bluestone ; 4 on the land of the South Elkhorn Land Co., and 4 on 
the land of the Crozer Land Co, 

The total land covered by these leases is only about 10,000 
acres of the 216,000 acres of coal land in this district, and only about 
9,000 acres of the 162,000 actually underlaid with coal. 

The Land Trust employsa mine inspector to visit all parts of & 
the mines and see thata proper system of mining is carried on, [i 
and that no coal is unnecessarily lost. Since this coal has made fa 
such a fine grade of coke all leases now given require the building }% 
of 100 coke ovens. 
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GEOLOGICALLY. 

Geologically, the coals of this field belong to the lowest member |\\ 
of the coal measures, No. 11 of Rogers, and are equivalent to the | 
Quinnimont series of the Kanawha or New river region and the | 
Pottsville-Conglomerate of the Pennsylvania. The series has been 
called the Pocahontas: Quinnimont. 

There are in this field at least three workable beds above water 
level, No. 3, the Pocahontas bed, is the one worked. This bed has a 
workable thickness of from 11 to 13 feet at Pocahontas, though the 
whole thickness is not mined, a portion of the top of the seam being 
left for the roof, and in some cases a portion of the bottom is left 
for the floor. The thickness of the same diminishes towards the 
northwest and northeast from Pocahontas. On the Virginia line 
is about 11 feet and diminishes to 5 to 6 feet on Flipping creek, in 
the Bluestone region, and 4 to 5 feet further north. On the Elkhorn ™™ - 
it is from 7 to 9 feet, and on the Tug Fork of the Big Sandy from 6 to 
10 feet. This wonderful coal seam is absolutely without a slate parting. 
It is split up into two distinct workable seams by the thin streak of bone coal 
quite rich in carbon. This has been called a slate parting, though improperly 
so. This bone coal increases in thickness northward, reaching 6 or 7 feet on 





| 











from all faults. Clay veins, spars, rolls or horse-backs are never found in it. 
Everything handled by the miner is placed in the wagon, excepting, that in the 
Elkhorn district : a small streak of “bone coal” is found near the top which is 


Flipping creek, dividing coal bed No. 3 into two seams. The seam is also free | 
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the following analyses, low in volatile matter and ash and high in fixed car- 
bon. It is a superior grate and steam coal, giving an exceedingly bright, hot, 
clear fire. It makes an excellent coke. 

As to the value of this coal as a steam and grate fuel a word may be said. 
It burns with a short, fierce, bright flame, comparatively free from smoke, 
and generates an even temperature of high calorific power and intensity. It 
| generates steam quickly and in large quantities. Of the analyses of the Flat- 


i dc 1 











































































































































ee Fay Fs 


Se VvPFr woY- w~ 











x 
: 
ee 
rom 
2 
@ 
- 
a 
, 
aoc 
RS 
a s , 
rs 
<a, 
z 
ig 
oe 
Pee 
Ns 
“4 
= 
capt 
we 
ad 
< 
9 
oa 
5 
a 
oe 


RNR alo AAA EOS 


Se ee ee 











owiagie at. 




















































































































‘Temp Iron TRapDp Review. 7 








Top coal given below No. 1 is an average of five samples from the mines of 
the Southwest Virginia Improvement Co. in the Pocahontas field ; No. 2 is “ run 
of mine” from same district ; No. 3 is from Mlil creek in the B'uestone district, 

and No. 4 from Flipping Creek in the same district; while No. 5 is an average 


of 15 analyses of the coal from the two districts ; No. 6 is from the Elkhorn : 
ANALYSES OF POCAHONTAS FLAT-TOP COAL. 





No. 2. No. 3. No. 4. No. 5. No. 6. 
Water .. -684 -492 -786 I.OIr 1.112 
Volatile matter.. 19 964 19.278 18.939 18.812 17.898 
Fixed aornee-. 73.021 73-948 76.077 72.708 74-524 
Sulphur... -656 847 +793 -787 “514 
5-675 5-435 3-405 5.191 5 952 


Taking No. 5 of the above, which is an average of 15 analyses, as the aver- 
age analysis of the Flat-Top coal, and the aualysis of the coal of the Broad 
Ford mines of the H.C. Frick Coke Co., as the typical analyses of Conuells- 
ville coal, aud we have the following for comparison : 


Flat-Top Connellsville. 
coal. coal. 
Water... svccveccccscccescooossons 1.260 
Vo’ atile ‘matter.. 39 107 
Fixed ~ pen obecees 59.616 
72> gta soseedesoncceneseccocesesascedsenesenneces pees -784 
Ash. cesee 8.233 





The iaipechin differences = chum aula are in the percentages of vola- 
tile matter, fixed carbon, and ash. The effect of these differences will be dis- 
cussed in connection with the discussion of the coking of these coals. 

PRODUCTION AND PRICES. 

The first shipments of coal from this field were made in 1883, from Poca- 
hontas. Including the shipments in that year, up to January Ist, 1889 there 
have been sent to market from this field via the Norfolk & Western railroad, 
4,378,000 tons of 2,000 pounds each. The production, not including that used 
for coke, has been a little in excess of this. The following shows the produc 
tion and shipments of coal. from the Pocahontas Fiat-Top coal fields from 1883 
to 1890, inclusive, in tons of 2,000 pounds: 


Year. Production. Shipments. 





The shipments at the present ‘time | are . far behind the orders, owing to 
scarcity of transportation facilities. Additional cars are being built which 
will obviate the reduction of production from this cause. 

Shipments of coal from Pocahontas Fiat-Top coal fields are divided as to 
siz2 of coal, from 1887 to 1890, inclusive, as follows: 





1887. 1883. 1889. 1890. 
Net tons. Net tons. Net tons. Net tons. 
Run of Mine... +-1,083,092 1,458,499 1,6 8,090 1,966,099 
E,WUAD. .csnesccece -cocce covss -seeee 60,789 65,355 70,893 56,557 
Ws  dieictineserit reeineninne: and) Saleen 4,363 15,237 
SEs Sisto. nesta ois sends coese 5,105 16.2)7 10,237 6,624 
(| eee a 1,541,131 1,783 583 2,044,567 


“ Ran of mine” must contain at least 40 per cent. of lump, and is sold to 
the Pocahontas Coal Co. for 85 cents per ton f. 0. b. at the mines. To produce 
“rua of mine,” especially at those works making coke, the coal is run over a 
screen with one inch meshes. When lump is desired the bars are three inches 
apart. Lump is sold at $1 per ton and slack at 85 cents per ton. 

Under the terms of the leases all coal, except that used for coke, must be 
sold to the Pocahontas Coal Co., who make all sales and assume all liabilities 
for the same. This company pays the coal operators by check on the 15th of 
the month for all coal shipped during the preceding month. The risk of bad 
debts, shortage in shipments, freight rates, etc., no small items, are thus 
avoided by the operator, who is sure of a check in payment for all the coal he 
has mined. The coke is sold through another agency. 

The Pocahontas Coal Co. exercise the greatest care in securing for market 
aclean coal. They employ a general inspector for the entire field. This in- 
spector places a sub-inspector at every tipple in the region, whose duty it is 
to stand on the car and watch every pound of coal dumped, and see that not 
the least bit of slate or bone coal or rusty coal is loaded. While the coal from 
this region is generally clean, this precaution, no doubt, sends the Flat-Top 
coal into market freer from dirt and impurities than any other steam coal in 
the country. : 

WAGES AND COST OF COAL, 

The rates paid for mining in this district are 75 cents per wagon of 90 
cubic feet (2 tons) for room coal, and $1.05 a car for entry coal. As more than 
the usual proportion of the coal taken out is entry coal, this increases the cost 
at the present time somewhat above the average, but in the near future when 
the rooms are mined out the cost will be reduced below the average. On the 
basis of 45 cubic feet io the ton of 2 240 pounds, the price of mining is 37% 
cents for the room coal and 52'4,cents for entry coal. Breaking through 
rooms is paid $1 00 per yard and tonnage; turning rooms 50 cents per yard 
and tonnage. The company lay all roads and post the rooms, the miner hav- 
ing nothing to do but mine and load into the car everything he brings down 
from the vein. Drivers are paid $1.68; trappers, 58 cents; track layers, $1 75; 
men at the head of the tipple, $1.75; men standing props, $2 00; laborers, $1.20 
per day. Powder costs the men about 5 cents a ton of coal mined ; tool sharp- 
ening, 50 cents a month. Good miners average 4 cars a day in the Pocahontas 
mines. On the narrower seam on the Bluestone a miner with a boy or a com- 
mon laborer will average about the same. It is estimated that the average 
wages of miners per month are $45, some make as high as $120 to $130 per 
month. 

Prop setting and track laying costs the operators at some places, it is 
claimed, 5 to 6 cents a ton of coal produced. It is asserted, however, that in 
some cases it can be done from 214 to 3 cents, and even as low as 1 cents. 
When so large a proportion of entry work is done as in this field the cost of 
timbering is above the average. 

From the above figures some idea as to the cost of coal per ton may be 








gathered. It is claimed that the cost of dead work and hauling is 25 cents a 
ton. Oa the basis of room coal, then, the cost would be as follows: 
Cents 
MUAMING.....0..0.sccccccssenssvorveccossereovecesesesoee teonene sneeze nepenngoessonsceeqsoooeenes soneseeess 37% 
Dead work on ee sacpbosasewancetesevepetnnsapuncebivtndeilabtiniginnegs soeederiseseea biases 25 
Royalty... we b dda gebbacaidedecccpaccoccseboavbcustoceases seoseessoutbenese soosesse SO 
Total.. acée a --72% 
This is probably very 2 near the cost of * “run 1 of mine’ ss coal. If the mine 


cars hold over two tons the cost of mining will be relatively reduced. In 
estimating profits it should be borne in mind that pay is largely in store 
orders, which may be regarded as either reducing the cost or increasing the 
profit. 

THE COAL, AS A COKING COAL. 

Au inspection of the analysis of the Flat-Top coal would not lead to the 
belief that it was a good coking coal. While it has the advantage of being low 
in ash, and consequently should producea coke high in carbon, it would be 
regarded as being too low in volatile matter to agglutinate properly having, 
as per the typical analysis given elsewhere, only 18812 per cent, as compared 
with 30 107 percent. in the Connellsville coal. While it makes an excellent 
coke when burned as run of mine the coke is greatly improved by having the 
coal specially prepared for coking by crushing. When “run of mine” is 
charged, the lumps frequently come out of the oven simply charred, the 
volatile matter being driven off and the bond of the coal entirely broken. 
This charred coal is known locally as “roasted coal.” Notwithstanding this 
lack of volatile matter the coal makes a most excellent coke, not as bright as 
the Connellsville, possibly more friable, but having more fixed carbon, making 
a first-class furnace fuel, capable of carrying in the furnace as heavy a burden 
as the Connellsville and being much lower in ash. 

The coking process is carried on, however, at the expense of a consider- 
able portion of fixed carbon. To make aton of coke requires 1.6 tons of coal 
containing, on the basis of 72 708 per cent. of fixed carbon, 12614 units of car- 
bon. Ia other words, as the coke contains only 91% units of fixed carbon 
there has been a loss of 34 5 6 units of carbon in the coking process, or more 
than one-fourth of the fixed carbon contained in the coal necessary to make a ton 
ofcoke. In coking Connellsvi'le coal, little or no fixed carbon is lost, or if it 
is burned its loss is made up by the carbon fron the volatile matter, so that in 
the coke there will be found more carbon than the total fixed carbon in the 
coal, The practice with this Flat-Top coal should certainly be better than it 
is at present, and the percentage of coke obtained greater. Better results no 
doubt will be secured through improvemeats in preparing the coal for coking, 
through other improvements in the ovens and in coking methods. 

OVENS. 

The ovens used in this district are, without exception, bee-hive. Some 
experiments, as is stated elsewhere, have been made in coking the coal of this 
district in the Soldenhoff-Coppee oven, but, though admirable results were 
obtained, the oven has not been introduced into this district. The earlier ovens 
built were 11’ 6”, but all those recently constructed are 12’. All the ovens on 
the Elkhorn are the larger siz2. Most of the ovens in the region have been 
constracted by Mr. John H. Wilhelm. Tae illustrations of ovens given are 
from drawings furnished by him. 

The cost of a bank or block of ovens ia this district varies somewhat with 
the nature of the ground and consequent amount of grading to be dome. Mr. 


Wilhelm estimates the cost per oven of a block or bank of 100 ovens as follows: 


Doubte block, including rail on as of ovens hae Saris CROR rnacabaccene $375 
Double block with rail only, each.. a sanwiaeienses” ae 
Single bank, $25 each, less. 


Mr. Wilhelm also estimates the cost of block ovens, including grading, 
wharf, larries, tipple cars, etc., at $450 each. The actual cost of a block of 100 
ovens built in 1888, not including mine cars, was $43,620. This block required 
some heavy grading. The bricks used are chiefly Mt. Savage and Black Lick, 
and were delivered in 1888 as low as $27 per 1,020. 

Mr. Wiihelm is of the opinion that the ovens are too large for the coal 
used. His view is that the 11’ 6” oven burns more actively and quicker than 
the 12’ oven. The charge for the 12’ oven he regards as so heavy and deep 
that either the charge must b= coked at the expense of the coal at the top, or 
the bottom of the charge will be improperly burned, giving black ends. It is 
possible that in changes in shape and s'z: of oven will be found a method of 
reducing the waste of fixed carbon in the process of coking referred to else- 
where. 

CONSTRUCTION OF THE OVENS 

Though the bee-hive ovens in this district do not differ materially from 
those of other districts, we show in the accompanying cuts their construction’ 
and arrangement as a matter of interest to those not posted on the details of 
these ovens. 

The ovens are of the ordinary bee-hive type and in two rows; each oven 
has a space of 6inches between it and the adjacent one transversely, and 3 
inches space between it and the adjacent one longitudinally. 

The ovens are 12 feet in diameter, 6 feet 6 inches high in the center, 1 brick 
thick, and have necks turniag out, as shown by Figs. 2 and 3, so as to remove 
the door as far as possible from the excessive heat of the charge. The block 
if faced with rough rubble masonry. Piers are built up between the ovens, as 
shown on Figs. 2 and 3, and are 8 feet wideat the top, 7 feet wide at the bottom 
and 18 inches thick ; three rails are placed upon the pliers for running the coal 
larries upon. The material is dumped from the larries through the funnel 
heads into the center of the oveus, as shown on Figs.2and3. The coke is 
discharged oy haud through the doorway;, which are 3 feet high in the center 
by 2 feet, 8 inches wide, and bricked up duriag the coking of the coal. A hose 
is provided, as shown to the right of Fig. 1, for watering the coke. A plat- 
form is erected on either side of the ovens, which is about 5 feet above the 
railway sidings. 

NUMBER OF OVENS. 

The first coke ovens erected in this field were those built by the Southwest 
Virginia Improvement Co., at Pocahontas, in 1883. The first ovens built in the 
Bluestone region were in 1886, while the first ovens built in the Elkhorn dis- 
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trict were built in 1888. At the close of 1888 there were in this field 1,282 
ovens, about equally divided between the three districts, there being 400 in 
the Pocahontas, 4865 in the Bluestone and 396 in the E-khorn district. 

The number of ovens built and building, at the close of 1890, and the 
number contemplated in the near future, are shown in the following table 
The ovens put down as “completed” represent all the ovens that can be in 
operation until next May or June, as all construction work has ceased for the 
Winter. The ovens reported inthe columa “‘under constraction,” are partially 
built and will be completed rapidly when Spring opens; while all of those 


given as “ contemplated,” will doubtless be built next year : 
POCAHONTAS DISTRICT. 
Completed. Undercon- Contem- 
struction. plated. 
Southwest Virginia Improvement Co.............. 400 _ Sigeieabenee 8 
BLUESTONE DISTRICT. 
John Cooper & C 





Caswe!l Creek Coal & Coke Co... iia habbiciaa aa =: een ae 70 
Booth-Bowen ab Be ies = Cae el 
Buckeye - si se RGN St ta dates rT ea 
Goodwill ” . ” Bn tS Seana AT Sr eee 
Louisville _ ex $f ccces 5° SS: . > > vena 


ELKHORN “DISTRICT” 
Elkhorn Coal & Coke Co 








Shamokin apraceetesmemtmmesbencers WM nee Caenee 
Norfolk . ” To cemaie in eda 
Turkey Gap “ oh $F cones I 5° 
Crozer en o uF pebeke I 100 
Houston 2 = T nuamnines Te Cm 
Coaldale oT ” — ag 
Powhatan = ig o  egiihemninete Cr. siete TN Seema 
Lick Branch Colliery.......0.....ccs0ee Ae 
Lynchburgh Coal & Coke Co... oot aes eee 
Keystone hpmaibeneebenshecscre vere. || eneee 100 
Gilliam we 4s ma pe Ue eter ee 100 
Algoma v2 - os 8 ER OU eee amie oo 100 

Totals oo dose neewnsenoge 1,884 564 520 


It will thus be seen when all of the ovens that are under construction and 
contemplated, are built, the total number of ovens in the field will be 2,968. 
This will make this coking district one of the most important, in number of 
ovens, of any in the country. It will be surpassed in this respect only by the 
Connellsville, Pennsylvania and the Alabama districts. The indications are 
also that the growth of this district in the near future will place it both in its 
number of ovens and its production, far in advance of that of any other cok- 
ing district in the United States, except the Connellsville. 

The growth in the number of ovens in this district since 1883 is shown in 
the accompanying table: 


Pocahontas Bluestone Elkhorn 
District. District. District. Total. 





: 200 

10 210 
384 684 
486 396 1,282 
572 778 1,750 
581 903 1,84 


COKING, 


The charge to a 12’ oven is about 9,000 pounds for 72-hour coke, and 8,000 
for 48-hour. In burning, the oven is exceedingly hot, “ a white heat.” Though the 
oven isso hotin burning, there is still difficulty experienced in maintaining hot 
ovens, except at the expense of the fixed carbonin the coal. Great care is also 
required in quenching the ovens properly in drawing in order to avoid “cold 
bottoms” and “black ends.” When these do result, the greatest care is neces- 
sary to bring the ovens up to the proper heat again. 

As suggested elsewhere, this waste of fixed carbon in the process of coking 
indicates that the process as carried on is not the best, in view of the character 
of the coal, and that there is room forimprovement. It is a well-known fact 
that within certain limits the higher the temperature in the oven during cok- 
ing, other things being equal, the greater the yield of the coalincoke. As 
the heat in coking this coal is so high, the yield should certainly be greater 
than itis. The coke made, however, is most excellent fuel; and while it may 
not be possible to conduct the process of coking with the loss of volatile mat- 
ter only, there should be a large reduction in the amount of fixed carbon con- 
sumed. 

Not only this, but there should be a great improvement in the looks of 
the coke. It is not as handsome as the Connellsville. It lacks that bright 
lustre which characterizes the Pennsylvania coke. The coke on the 
wharves at the time the ovens were visited eontainea a large proportion of 
“black ends,” but this was explained by the fact that the demand for coke 
was sufficient to keep the ovens in operation but about half-time, and the 
bottoms of the ovens were not kept hot enough. 

There is no doubt but that a marked improvement in the coke can be 
secured by reducing the coal, previous to coking, to a uniform degree of fine- 
ness. By this course, not only will the production of “roasted coal” be 
avoided, but the exposure to the heat of a large surface of fine coal will cause 
it to evolve its volatile matter more quickly, and to coke more rapidly than 
when lumps of coal are present in the charge. Crushing is done at some of 
the coke works. The coke made from this crushed coal seems to be more 
regular and- compact than that from uncrushed coal. So great benefit has 
resulted from crushing that most of the works are adding crushers to their 
plant. 

Another difficulty experienced in this region at some works is the want of 
water at times. This is being remedied by sinking wells. 

Some very good results have been obtained with this coalin the Solden- 
hoff-Coppee oven. Some 175 650 pounds of coal from the Bluestone district 


. was sent to the Coppee ovens in the New River district. Of this amount 46,850 


pounds were “run of mine,” the rest was slack. Five different tests were 
made, the charges being from two anda hself to three tons to an oven, the 
number of ovens charged from four to nine, and the time of coking 24 to 48 
hours. The average yield in the five experiments was 6714 per cent.; the coke 
burned 36 to 48 hours was the best; it was bright, regular, compact and uni- 
form throughout. A statement of the chemical and physical tests of the coke 
so made is given elsewhere. 





We append two additional table (brought up to the close of 1890) showing 
the production by years and distribution thereof: 

A statement showing the production of coke in the Pocahontas Flat-Top 
district, by years, from 1883 to 1890, inclusive : 


Per tons of 2,000 Ib. 








The following is a statement, showing number of cars of coke shipped 
‘from the Pocahontas Flat-Top district, and distribution thereof, for the year 
1890, as compared with previous years: 


Destinations (by groups.) 
To points on Norfolk & Western R. R.........ccccsecssscssceeessesoes 9,001 6,715 4,324 




















““ Shenandoah Valley R. R .......000. 494 379 1,650 
ce oo ** other railways ot Virginia... 13 14 13 
sh = no-th of Haeerstown and Shenandoah Junct cones 13 TQ6 == cecccesce en enence 
= ste SGT ire id ciakin, canal niecnnnssnssdcacevacaubia ted scapes 9,143 6,127 2,717 1,275 
5 " in North and South Carolina 12 Ir 13 
rv? NE BE cts hatahocckavuktpenteciatciesieneepinsntsssesanabenaes es, dugen.... .. aaeeeee 71 525 
“Kast St. Louis, I 1.. 65 527 653 
es Hast Carondelet, Ill 54 660 panna 
: Louisville vi pavnitionialipeas 21 coocduae 65 
mY Joliet, Il.. [AAS st CREE ER SALI OIE, LEELA, OR Ee IRS ee ee RE 
ch Terre Haute, lita Anccaceabiones ai o eee Melee 3 
mn Centralia, _ Dine ocuni ei apn Spear Nt RSet a SEM Rs Sade 
NEG ccivecatsntuiess 15,983 11,095 8,603 
Tons. Tons. Tons. Tons. 
Representing a total tommage Of.............:..scscscesssseesessesserenees 433,527 310,504 202,808 151,17 





PHOSPHORUS IN IRON AND STEEL. 





BY JACOB REESE. 

It is generally known that phosphorus is very objectionable in iron and 
steel, as it makes the iron cold short and the steel brittle. Now, in the manu- 
facture of iron by the puddling process, the phosphorus is eliminated by /igua- 
tion to a large degree, so that iron may be puddled even though it contain 
from % to 2 per cent. of phosphorus. But when Mr. Henry Bessemer invented 
his process for making steel, he found that he could not eliminate the phos- 
phorus because he made the steel in a liquid state, and a liquid cannot be 
liquated under such conditions, therefore he required iron ores for his process 
that would not leave more than one-tenth of one per cent. of phosphorus in 
the resulting steel, and this demand made the Bessemer iron ores of a high- 
priced class. 

A few days since a gentleman came into my office, and said that he had a 
mountain of the best and purest iron ore in Texas, ever known, and showed 
me a statement that charcoal pig metal could be made at that point from this 
ore at a cost of $10 per ton. He said that the analysis showed that it was very 
low in phosphorus. I replied that I was sorry to hear that the phosphorus 
was so low, for the iron in his ton of pig metal was only worth three-quarters 
of a cent a pound, while the phosphorus that was in it was worth 1o cents per 
pound, more than 13 times as much as the iron. And, although he was pretty 
well posted in general, he was astonished to hear that we are now in a quiet 
way making about 1,000 tons of steel per week, this steel contains 67 lbs. of 
phosphorus in each ton, which is 67,000 lbs. I then oxidize this phosphorus 
to P, O,; by adding the following amount of oxygen, 86,128 lbs.; thus produc- 
ing phosphoric acid, 153,128 lbs. We then add fresh lime, 612,512 lbs.; which 
give us phosphate of lime, 765640 lbs. We then grind this phosphate and bag 
it and sell it as odorless phosphate, the price is one cent per pound by the 
bag, $18 per ton in less than car loads, and $15 pertonin rooton lots. The sales 
will average about $16 per ton at the works. Now, 765 640 lbs. at $16, gives us 
$6,124.12 per week for the phosphate that we make in extracting the phos- 
phorus out of 1,000 tons of metal. 

This phosphate is a new chemical compound, never known until I pro- 
duced it by the practice of the basic process, It proves to be the quickest and 
finest plant food ever used, and is now in great demand for fertilizing the 
orange groves of Florida. It makes the oranges to ripen quicker, and makes 
them heavier with luscious juices than ever known before. It is alsoin 
demand by the grape growers, for they have found that the stinking phos- 
phates, when used on grape vines, give the grapes a flavor not their own, and 
as the odorless phosphate which I produce from the steel is as odorless as 
wood ashes and as healthy as a sunbeam, they use it on grape vines so as to 
secure a more delicate flavor in the grape. It is also now being used largely 
by the truck gardeners as a fertilizer for vegetables for table use. And peo- 
ple are now beginning to inquire, “ are we not carrying bacteria to our tables, 
and thus swallowing disease germs with our food, when we eat vegetables 
fertilized with decaying matter ?” 

I gave my Texas expert this and more than this, and he has gone back to 
Texas to hunt for a phosphoritic iron mine, so that, in dull times like these, he 
can make a handsome profit by giving the steel at cost, and selling the phos- 
phate for a compensation, together with the satisfaction that he is making the 
richest, the cheapest and the finest plant food ever known, and warranted free 
from the deadly bacteria that is so often carried from the slaughter-house to 
the farm, and then to the graveyard. 

PHILADELPHIA, April 14, 1891. 





Testing Steel Tires, 

The Pennsylvania Railroad is engaged in experiments to determine the 
relative wearing qualities of hard and soft locomotive tires. Dr. Dudley, the 
chemist of the company, who has charge of the tests, selected steel containing 
7 per cent. of carbon for the hard tires and 3 per cent. for the soft ones. 
Before being put on the wheels of the locomotives each tire was carefully 
marked and measured, and a hard tire and a soft tire was put on each axle, so 
that a perfectly even distribution of the two kinds of steel was secured. The 
engines have been in use for several months, and a record is kept of the wear 
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F. E. MYERS & BROS.—SPRAYING. 





Among the many articles that have been written, in all the class journals, 
none has obtained more attention than the subject of spraying, so that it is 
hardly necessary to say anything to show the necessity for a device that will 


serve so useful a purpose. Yet it is a fact that spraying not only pays, but 


that itis as well a necessity to insure better and larger crops. 

Prof. S. A. Forbes, State Entomologist of Illinois, in his record of experi- 
ments against the apple and coddling moth, says: “ That the result of once or 
twice spraying with Paris green in early Spring, before the young apples had 
formed upon their stems, resulted in saving about 75 per cent. of the apples 
exposed to injury by the coddling moth. 

Experiments at the Ohio Agricultural Experiment Station, carried on 
through two seasons upon two varieties of cherry trees and four varieties of 
plum trees, demonstrate that by the use of two or three applications of arsen- 
ites in water in the proportion of one ounce to ten gallons of water, about three- 
fourths of the trees liable to be injured by the plum curcolio can be saved. 
that a large proportion of the plum crop can be saved by the same treatment 
when a fair amount of fruit is set; that if an interval of a month or more 
occurs between the last application and the ripening, no danger may be appre- 
hended from its use; that spraying with arsenites is cheaper and more prac- 
tical than any other known method of preventing the injuries of this insect. 

At the Montgomery County (O.) Horticultural Society, recently, some 
important results were given on the subject of spraying. Mr. Geo. W. High, 
of the Middle Bass Island, one of the most successful grape growers on the 
island, recommends spraying of vines to prevent mildew or rot, applying it a 
week or ten days before blossoming, then just after blossoming, or when the 








fruit is set, and two or three more times between then and the ripening of the 
grapes. The mixture consists of one pound sulphate of copper, dissolved in 
three gallons of hot water, and when cold add one pint spirits of ammonia, 
then 22 to 25 gallons of water. Itis inexpensive, quickly done, and very effi- 
cacious. Prof. Weed, of the Ohio Experiment Station, recommended the use 
of spraying fruit and other trees. 

With the foregoing information on the subject we submit a description of 
the Myers’ spray pump, which is constructed on the most approved plan, and 
in harmony with the requirements that have been developed by men promi- 
nent in experimental stations. It is double-acting, with expansion rubber 
bucket, has a large air-chamber to cushion the spray, is provided with two dis- 
charged ports, both of which can be used for spraying or one as an agitator. 
The base is properly shaped to fasten on the staves or head of a barrel, has 
steel pins, brass plunger cylinder, good leverage, is very powerful and easy to 
operate, will throw a spray as fine as mist over any ordinary fruit tree, and 
will throw a solid stream 60 feet from the point of the nozzle. With the 
proper hose or pipe extension attachments, these pumps are adapted for use 
in connection with vines, shrubs and fruit trees of various kinds for the ex- 
termination of any kind of insects that are injurious either to the fruit or 
trees, vines or their foliage. 

F, E. Meyers & Bros., of Ashland, O., not only make a spray pump, but 
manufacture as well, a large assortment of hay tools. This is one of the larg- 
est establishments of its kind in the country, having in 12 different cities 
branch houses, which give them avery wide name, North, South, East and 
West. 





Personal Supervision of Business. 

The dealer who fails to give his business personal supervision makes a 
mistake that he too often realizes only when it is too late. No matter how re- 
liable and efficient his employes may be there is an urgent, never-ceasing 
demand for the presence of the proprietor in his store during business hours. 
It is not only to his advantage to be on hand and know what is going on, but 
customers are better satisfied to find him there in case a question should arise 
that the clerk would find it very difficult, if not wholly impossible, to pass 


upon. The dealer’s personality becomes so closely identified with his busi- 
ness that it is not the same in his prolonged absence as when he is in the store 
at regular periods during each business day in the year. Recreation is well 
enough in its way, but the sort of recreation that absorbs the greater portion 
of a merchant’s time is not compatible with business success. Take two deal- 
ers in the same line, carrying equally good and complete stocks, and let one 
be found at the store regularly and the other semi-occasionally, often absent 
for several days at a time—and the one who is regular will certainly eventually 
absorb the cream of the trade. It is an unwritten law that “recreation” and 
“rest” must come after the merchant retires from business, and not too often 
during the battle for a competency. The general who says “come” to his 
troops accomplishes more than the one who says “ go.’—[Stoves and Hard- 
ware Reporter. 





THE GROWTH OF TRADE PAPERS. 





There are at least 200 trade journals published in this city. In the last 
20 years their increase has been enormous, There is not only not an industry 
nor a business left unrepresented, but for many of them half-a-dozen separate 
journals are found necessary. 

The importance of the trade journal, however, is not seen only in this in- 
crease in number, but in their growth, development, the ability with which 
they are conducted, and the luxuries of type, paper and illustration in which 
they indulge. In these respects they rival the magazines, and the magazines 
require the services of some of the most artistic presses of the town. 

In their relation to that vast commercial structure on which the prosperity 
of the city rests, trade journals serve as vital points of intersection and con- 
nection between the different parts. It is interesting to observe the threads 
of continuity that ramify and bring into touch the diverse and farthest outly- 
ing commercial interests—chemical dyes and Alaska fisheries, bonnets and 
Bessemer steel, through fancy goods, hardware and ostrich farms. To glance 
at their summaries is to keep abreast with progress, movements and tenden- 
cies of the age. They are not confined to commerce, but include the entire 
body politic. 

A real estate paper does not concern alone the man who wishes to sell 
and him who wants to buy; it interests the lawyer who will make the transfers, 
the banker who will furnish the money, the architect who will plan the house 
the builder, the plumber, the decorator, the electrician, and the insurance 
agent, who will be called upon to take its risk against fire. To interest further, 
all these readers the publication takes ona large scope. Land, finance, woods, 
stones, new household inventions, exterior decorations, the grading of streets, 
assessments, taxes, municipal affairs, politics, each properly has its place. 

This new view of trade journalism marks an era in its development and its 
prosperity. In its beginning it was merely an endeavor of the manufacturer, 
the wholesale man to find his consumer in a more direct manner than he could 
find in the maze of advertisements of a daily paper, and it took the simplest 
form of putting his wares under the consumer’s eye in the form of a promi- 
nent advertisement with a thread of reading matter concerning the particular 
matter in which they were interested. That is the manufacturer’s idea to day, 
but its manifestation has far outgrown the idea of a score of years ago. The 
Iron Age, for example, in its earlier files, was a three-sheet paper. It now not 
infrequently numbers 70 pages. The Record and Guide was a slender folio. 

It is now almost a volume, sometimes numbering 110 pages. The same in- 
crease in size and scope can be paralleled in other of the first-class and long- 
established trade journals. 

This enlarged demand has inevitably required a much larger investment 
of money, with the result that most of the trade journals are in the hands of 
incorporated companies. These devote themselves to publications touching 
the different sides of large interests. In matters relating to insurance, for 
exa™ple, there is the Spectator Co., which issues 20 different publications. 

The editors of trade journals, with the modesty peculiar to the conductors 
of those papers, aver that the standard of ethics is higher and that the stand- 
ard of editorial ability is higher in their publications than in the daily papers. 
They argue that the daily journals, by virtue oftheir necessity, treat of myriad 
subjects and events concerning different parts of the world of which it is 
impossible that they should know with full understanding. On the other 
hand, the trade journal addresses itself to those fully acquainted with the sub- 
ject of which it treats; consequently those who write for it must be persons 
who can speak authoritatively as well as knowingly. This brings to their ser- 
vice only those of acknowledged ability. While subjects outside of their 
special lines are touched upon, they feel that the trade paper has weight that 
the daily paper cannot claim. 

The new illustrative processes have been called in for the adornment of 
the trade journals. The cuts which are lavished through the advertising 
departments require paper of special fineness. This in the editorial and read- 
ing matter is freely adorned with head-pieces, tail-pieces, initial letters, repro- 
duction of pictures, and pictorial stories after the manner of the comic 
papers. ¥ 

That all trade journals are not equally reputable, and that some are born 
of bad motives, is doubtlesstrue ; but the proportion is smaJl, and<carry the 
seeds of their own destruction. For the most part there are very few trade 
journals that even by an outsider may not be read with entertainment as well 
as with profit.—[New York Evening Post. 





Wastefulness of Steam Hammers, 

To obviate the notorious wastefulness of steam hammers an improvement 
has been introduced at the Chemnitz Works, in fitting the hammers with two 
pistons of different diameters, compounding them, in fact. The tup is raised 
by steam at boiler pressure acting on the under surface of the smaller piston; 
and this steam, on expanding, adds to the force of the blow by acting on the 








upper surfaee of the larger piston. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

Harris Brothers, of St. Paul, Minn., are at the head of an enterprise that 
proposes to build a large rolling mill at Minnespolis. 

A wire fence factory will probably be established at Knoxville, Tenn. The 
Secretary of the Chamber of Commerce may be addressed for information. 

The Bogenschutz Stove & Range Co. has been incorporated, at Covington, 
Ky., to manufacture stoves, hollow ware and castings. The capital is said to 
be $100,000. 

A charter has been issued to the Eureka Nut Lock Co., of Pittsburgh, Pa., 
with a capital of $30,000, and as directors Wm. H. Hays and John W. Parks, 
Pittsburgh, and David E. Park, Allegheny City. 

The National Cash Register C>., of Dayton, O., purposes establishing a 
plant forthe manufacture of cash registers in Canada, its object being to 
secure the full benefits of its patented rights in Canada. 

The Brayton Motor Co., Chicago, has been formed to manufacture and 
sell the Brayton hydro-carbon engine, with a capital stock of $500,000; incor- 
porators, C. Robinson Holmes, G. L.. Dickinson and Eugene White. 

Articles of incorporation have been filed by the Northwestern Engineer- 
ing & Machinery Co., of St. Paul, Minn. The capital stock is $50,000, and the 
incorporators are Charles A. Daigh, W. G. Strickland and J. M. Badger. 

The American Mining & Milling Machine Co., Chicago, is a new concern 
to manufacture mining, milling and other kinds of machinery, with a capita} 
stock of $1,000,000, The incorporators are William Armstrong, Frank B. 
Dyche and Lawrence Harmon. 

The Lewis Steel Sheet & Tinplate Co.,of Chicago, I1l., has been incor- 
porated to manufacture steel sheets, block sheets and other steel and iron 
products ; the capital stock is $500,000. The incorporators are J. Davis, Lewis 
D. Trevor, Lewis and Nathaniel D. Lewis. 

The Bowne Pneumatic Signal Co. was recently organized, at Baltimore, 
Md., with R. T. Bowne, of Harford County, President; J.C. Gittings, Vice- 
President, and A. R. White, Secretary, to introduce the patent pneumatic rail- 
road crossing signal of R. T. Bowne. C. L. Howell is General Manager of the 
company. 

The John F. Byers Machine Co., of Ravenna, O., recently organized with 
E. R. Crowell, President; Marvin Collins, Secretary and Treasurer; and J. F. 
Byers, Superintendent, has just finished the construction of its brick machine 
shop 28x120 feet. It is the company’s intention to add a large foundry build- 
ing the coming Summer. 

The Oil Well Supply Co. has filed application for a charter in Pittsburgh, 
Pa. The stockholders are John Eaton, of Pittsburgh; E. H. Cole, Brooklyn, 
N. Y.; E. G. Burnham, Bridgeport, Conn.; Ezra T. Homes, Olean, N. Y.; Kenton 
Chickering, Oil City, Pa, and Kenton Saulnier, Bradford, Pa. The object of 
the company is the manufacture of iron and steel products. 

A company is being organized in Youngstown, O., for the purpose of 
building a $75,000 plant in that city, for the manufacture of the Bostwick 
metal lath. The company will be composed of the Bostwick Metal Lath Co., 
of New York, and Youngstown and Niles citizens. Although the organization 
is not quite completed, and the site not yet chosen, some of the machinery for 
the proposed plant has already been purchased. ; 

The Standard Boiler & Bridge Works, of Bellaire, O., has been chartered 
for the purpose of doing a general boiler and bridge manufacturing business. 
The company has elected the following officers: President, Edward Jones; 
Vice-President, O. T. Blackburn ; Secretary, Samuel Simmons; General Super- 
intendent of the mechanical department, ).E.Jarold. The material for the 
company’s iron buildings has been ordered, and Mr. Jarold has started on a 
trip to buy the machinery. The new concern will be located near the Bellaire 
Nail Works. 

The Grand Trunk Railway Co. is preparing to build arolling mill and 
forge works, at Point St. Charles, near Montreal, at a cost of about $50,000, the 
intention being to have the establishment in operation by the ensuing Fall. 
It is proposed to manufacture all the bar iron necessary for the various pur- 
poses in the construction of cars, and also car axles. In this way the company 
will utililize its scrap iron. The buildings will be 200 feet long by 75 feet 
wide, and the works will be equipped with a 12-inch mill and several power 
hammers.—[Canadian Manufacturer. ° 





Additions, Enlargements, Removals, etc.:— 

Cc. F. Kane, of Martin’s Ferry, O., has established a branch machine shop in 
Mannington, W. Va. 

It is stated that the Magnetic Machine Manufacturing Co., of Grand Rapids, 
Mich., will remove its motor works to Basic City, Va. 

It is stated that the Lattimore Machine Co., St. Louis, Mo., will build a 
new factory on East Elwood St., on land donated by the city. 

The Bessemer (Ala.) Machine & Foundry Co. has co enced the manu- 
facture of agricultural implements, and will enlarge its plant and put in addi- 
tional machinery. 

The Riverside Iron Works, of Wheeling, W. Va., is having an addition or 
wing, constructed of corrugated iron, built on the east side of their tube 
works, at Benwood, with dimensions of 240x100 feet. 

At Colorado Springs, Colo., the Rapid Transit Co. are about to add to their 
plant, and will build in connection therewith, a machine shop, and equip the 
same with new and improved tools, among which are lathes, drill, wheel, 
press, etc. 

The A)bion Iron Works Co., of Victoria, B.C., will erect and equip suitable 
shops at Esquimault, B. C.,in the immediate vicinity of the dry dock there— 
the better to enable them to carry on that branch of their business calling for 
repairs to vessels in the dock. 

The Webster, Camp & Lane Machine Co., of Akron, O., has added $15,000 
worth of new tools to its machine-shop equipment, and at present contemplates 











increasing the size of its plant by erecting two or more brick buildings of 
large dimensions. It is at present employing some 225 men in the manufact- 
ure of mining machinery and steam engines. 

A correspondent at Trinidad, Colo, informs us that the negotiations con- 
cerning the Trinidad Rolling Mill have been closed, and that the plant bas 
been leased to R. J. Wick, of Youngstown, O, for one year, with the privilege of 
purchasing it at the end of the year for $26,900. It is understood that Mr. 
Wick, who is now at Trinidad, will improve the plant to the extent of $6,000 or 
$8,000, and that the mill will be in operation in a short time. The mill was 
built in 1888-9, and is said to have originally cost $65,000.—[Bulletin. 





Fires and Accidents:— 

Fire has destroyed the foundry department of the Poorman Iron Works, 
Canton, O, where some valuable patterns were stored. The loss is several 
thousand dollars. : 

The stove foundry of W. L. Sharp & Son, Steubenville, O , took fire, April 
9, and was damaged to the extent of $20,000. The four-story building was 
totally destroyed, together with the entire contents. The building and 
machinery were insured for $14,500. 

General Industrial Notes:— 

William Tod & Co., of Youngstown, O., are building the hydraulic screw 
mechanism for the blooming mill of the Cleveland Rolling Mill Co., from spe- 
cial designs by Henry Aiken, of Pittsburgh. 

The Ajtna Iron & Steel Co, of Bridgeport, O., are making considerable 
enlargements to their rolling mill. William Tod & Co., of Youngstown, O., 
will furnish a 36x48 Porter-Hamilton engine and other special work. 

The catalogue of the Charter Gas Engine Co., of Sterling, Iil., is at hand. 
In it is printed a number of letters which have been received from some of the 
customers of this enterprising company. The tone of all the letters is evi- 
dence enough, to a purchaser, of the superiority of their engines. 

We are in receipt of the catalogue of the Jeffrey Manufacturing Co., of 
Columbus, O., manufacturers of coal mining machines, elevating and convey- 
ing machinery. It is printed on super-calendered paper with a handsome 
cover. The catalogue is full of cuts and descriptive matter of the various 
kinds of machinery they manufacture. They are making a specialty of elec- 
tric coal mining machinery, and have a reputation on this class of work second 
to none in the country. 

The Sykes Iron & Steel Roofing Co., of Niles, O., secured and have com- 
pleted their contract with Cartwright, McCurdy & Co., Youngstown, O,, for 
their celebrated roofing to cover the new mill they built to replace the one 


burned. The square dealing, superior stock, low price, proximity to the mill, 


simpleness in construction and applying, are pushing this well known roofing 
firm to the front. To facilitate and enable them to fill their orders more 
promptly, they were compelled to locate a factory farther west. The outcome 
of this is one of the finest plants in the United States, located at Chicago, IH., 
containing the latest improved machinery for the manufacture of their stand- 
ing seam cap roofiing, together with corrugated, crimped, beaded and clap- 
board siding, both iron and steel. When wanting anything in their line, do 
not fear to address them at either office. See their “ad” in this issue. 





The Successful Manufacturer, 

The suceessful manufacturer-is not always the one who has the largest 
capital, a well-equipped plant and a good market for his goods, but the one 
who has the most extended and practical knowledge of his business. 

The head ofa large manufacturing concern who, though he may be ever 
so good a financier, ever so good a manager,ever so well posted on the de- 
mands and condition of the markets, is placed at a disadvantage unless he 
has also a practical knowledge of every part and detail of the plant over which 
he is placed in control. 

It has been very truthfully remarked that the man who can combine the 
success of amanufacturer with the skill of a mechanic is not always at the 
head of an establishment. It, however, quite frequently occurs, as isshown by 
examples of our most successful men, that they have grown up in the business, 
have evolved from the factory, started in as an apprentice and grown up with 
the business, gaining a practical knowledge of the work and detail of the 
mechanical end, as well as a general knowledge of the management of the 
business. Such a man seldom fails in any undertaking, and if he succeeds to 
the management of the plant is invariably found to be the right man in the 
right place. 

The school from which most of these men have graduated, is that of the 
smaller manufactories, for it is here that he may in the course of his appren- 
ticeship, and while working up, have an opportunity of becoming familiar 
with every department. 

The close competition which makes every line of business at the present 
time one in which the survival of the fittest is every day exemplified, calls for 
aman as manager who can hold the reins ofevery department, and be able to 
see and direct. Economyis the watchword of success, and to practice it re- 
quires not only a personal supervision of the general finances, but a watchful 
knowledge of the details —[The Manufacturers’ Gazette. 





A Great Nickel Syndicate. 

Word comes from London of the formation of a syndicate for the control 
of all patents for the production of nickel. The syndicate has been fully con- 
stituted, having acquired all the French, English and American rights. It is 
the purpose of the combination to reduce the cost of steel-making nickel, and 
this, it is claimed, can be done without interfering with the supply of ordinary 
nickel used for plating and other manufactures. It is expected that the syn- 
dicate will soon erect works near Sheffield for the manufacture of ferro-nickel, 
Sir James Kitson, the President of the British Iron and Steel Institute, is chair 
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man of the syndicate, and Sir Lowthian Bell and Percy Gilchrist, the tw > lead- 
ing British metallurgists, are among the directors —[Philadelphia Record. 





Homes in the West. 

Special through train, April 21st. Across the continent without change of 
cars! Special cheap rate excursion via the Nickel Plate. Through tourist 
sleeping cars at nominal expense. Free seats in comfortable reclining chairs 
to through passengers. Facilities for preparing hot tea and coffee are afforded, 
and a journey to the Pacific Cosst, embracing all the essential features of the 
“luxuries of modern travel on American ailroads,” may be enjoyed by pass- 
engers holding through tickets, which will be on sale at all ticket offices of 
the Nickel Plate at lowest rates. Baggaye checked to destination. For fur- 
ther information inquire of any agent of the Nickel Plate or B. F. Horner, G. P, 
A., Cleveland, O. 





Through Sleepers and Chair-cars. 

On April 21st, the Nickel plate will run through cars to the Pacific Coast, 
with no extra charge for seats in chair-cars, to accommodate the many desir- 
ing to go to points in Minnesota, Iowa, Missouri, Kansas, Nebraska, The 
Dakotas, New Mexico, Colorado, Wyoming, Montana, Utah, Idaho, Nevada, 
California, Oregon and Washington, For information call on or address any 
egent of the Nickel Plate or B F. Horner, G. P. A., Cleveland, O. 





Excursion via Valley Railway to Steubenville, O, April 27 and 28, 189! 


State Encampment G, A. R. of Ohio. 

The Valley Railway will sell excursion tickets on the above dates, good 
returning until May ist, inclusive, at the following low rates: Cleveland, 
$230; Akron, $2.10; E. Akron, $2.10; Canton, $155 For further information 
apply to agents or address J. B. Caden, G. A. R., or J. T. Johnson, Gen’l Supt. 
Cleveland, O. 





THE Coal Trade, for 1890, by Mr. Frederick E. Siward, editor of the Coal 
Trade Journal (111 Broadway, New York), is an excellent compendium of the 
coal industry, containing much information relating to the production, prices 
and transportation of coal in this country and abroad. Itis bound in cloth, 
andits price is $1. Back numbers ofthe volume can be obtained for 50 cents 
per copy. 
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OFFICE AND WORKS 
224 & 226 NORTH UNION St 
PERFORATED BRASS. PERFORATED TIN. 


CHICAGO, | LL.U.S.A. 


284 Pearl St. cor. Beekman, 
NEW; YORK. 








JOHN ADT & SON, 


New Haven, Conn. 
Builders of Machinery for Hardware 
Manufacture, 

Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Bivet- 








ing Machines, Foot Presses, 
FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
ot unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


Sprue Cutters, Etc. 
[ this steel now running prove his. 

Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 

Send for circulars and prices to 

Chester Steel Castings Co., 

WORKS: } OFFICE 

CHESTER, PA | 407 LIBRARY ST, PHIADELPHIA, Pa. 


TO USERS OF TUBULAR 


Bottle Rs 


Why you should use Bauer’s External; Flue 
Scraper. as it is the only known device that re- 
moves the scale and sediment from the outside of 
the flues. 


1st. Removes scale from the external surface of 
the flues. 

2d. Saves flues from collapsing and overheating. 

3d Gives absolute protection to flues from 
scaling. 

4th. By removing this scale from the flues and 
boiler head, saves flues,extra fuel and repairs. 

5th It willsave its price the first time it is 






No. 427,456. 
mocr?> Om B 


used 

6th. A set should be in the hands every engi- 
nee-. 

7th. Price $10 a set of 5 pieces, are sent on 30 
days’ trial. Send outside diameter of flues. 


Send for circular of both the Scraper and of our 
Sensible Automatic Packing. . 


Sensible Automatic Packing Co,, 


63 South CanaiSt. CHICACO ILL. 


Kastlake Metallic Shingles, 


Unequaled for 
ROOFING AND SIDING. 


Manufactured by 


] W.J. BURTON & CO.’s 


w=ere| Galvanized Iron Cor- 
WMD nice Works, 
Detroit, Mich. 
Send for illustrated | 
ut} catalogue and prices. | 


Mention this paper. 
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PETER GERLACH & CO., 


MAKERS OF 
Saws, Teols and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leor 
ard streets. 


Cleveland, o.,U. 8. A 





GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 


Cc. A.BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 


L. C. BURWELL, Special Agent, 81 4th Ave., 
Pittsburgh, Pa. 


J. E. WOLCOTT, Special Agent, Akron, O. 


ENGINES. 


From 2 to 8 horse-power, Vertical 
Portable Engines. 

Shafting and Hangers always in stock. 

Cordage Machinery of every descrip- 
tion made by 


MARTIN SCHNEBLE’S SONS, 


437 E. First St., DAYTON, v. 
Correspondence solicited. 





S. T. W. Ejector. 


DISCHARCE 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 





The cheapest made. Send for 





Natrnit. Wier. 


Playing Cards. 


You can obtain a pack of best qual- 
ity Playing Cards by sending fifteen 
cents in postage to 


P. S. EUSTIS, 
GEN'L Pass. Act, C. B. & Q. R. R., 
CHICAGO, ILL. 








INDUSTRY FILE WORKS, 


A. & H. Gough, Preps., 
Manufacturers of 


Files ¥ Rasps, 


Equal to the Best English 
File. 





FOR SALE, 


NE second-hand Tubular Boiler: 

6% ft. diameter, 15% ft. long; 

88 4 in tubes, 48x48 dome. Has been 

thoroughly repaired and has no 
patches. 


ADOLPH LIETEL 


Grand Rapids Mich 


Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Bianks for all the essential points of each 


OLD FILES RE-OUT. 


All Kinds of Job Grinding. 
O#FIce & WorKs, 


48 COLUMBUS ST, 


CLEVELAND ,O. 
C.GOUGH Manager. 
Mention this paper. 














policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co., 


27, 29 and 31 Vincent Street, 


361 Broadway, 
7 New York. 











CLEVELAND, 0. 
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>PERFC ORATED METALS OF ALL KINDS 

OFFICE 510-265T0 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO 








SCROLL SAWS, 


MANUFACTURERS OF 


(pragess toloappabli | eng inlay ORTISER 
BAND SAWS, 









FRANK & CO., sili i. 


SAW TABLES, BENCHES. 


TIPPING TABLES, 


LATHES, 


HORIZONTAL 
BORING 
MACHINES, 





BUCKETS, L CATTLE TROUGH 







NEW YORK OFFICE, 72 Beekman St. 


INTRICATE 
WORK 
A SPECIALTY, 






RING an 


METAL WOR a : 


SEAMLESS 





STEEL BOXES | 
*eANY SIZE ' 


STEEL CATTLE TROUGH 





THE GARFIELD 











The Garfield Double Jet Injector. 


WADSWORTE, O., 


Strong, Carlisle & Turney, 


INJECTOR GO. 


—MANUFACTURERS OF- 
Locomotive Injector, 


Automatic Injector, 


AND 
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od 
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i. 1 Double Jet Injector 
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{ Ejector. 


General Agents, 


CLEVELAND, O. 








CATALOGUES 


Printed in the Highest Style of Art, by 


The Cleveland Printing & Publishing Co., 


Cleveland, O. 









For Sale. 


‘a Harlow Lubricator. 


Brand new. Cheap. Address, 


Plate Iron Washers 


“4 Even in Guage, 
smooth and well 
finished. 





Cut from new plate, rolled expressly for the pur- 


pose. a@ Write for prices, Address, 


Headquarters for Machine Tools. 





‘'New Illustrated Catalogue 


NOVY READWYZ 


SHOWING LATEST IMPORVEMENTS IN 


MILLING AND SCREW MACHINES AND MONITORS. 


Full Line of Second-Hand Tools Always on Hand. 


THE GARVIN MACHINE 60. 


Laight and Canal Streets, New York. 


STRONG, CARLISLE & TURNEY, 


193-195 Bank St., - Cleveland, Ohio. 








DEALERS IN 


IRON & WOOD-WORKING MACHINERY, 


And Manufacturers’ Supplies of all Kinds. 


a@ Agents for the celebrated 


MUNSON LEATHER BELTINC. 


THE EXHAUST STEAM PURIFYING CO., 


(INCORPORATED) 





Owners and Manufacturers of 


STUART’S PATENT 


p Oil, Grease and Dirty Water Extractor. 


Will remove grease, oil and dirty water from ex- 
teust steam without causing back pressure, whether 
used in stationary engines, electric engines or steam 
pumps, for operating elevators in buildings, or for 
cleansing exhaust steam for any purpose whatever. 


8@Send for new catalogue, just out, to 


EXHAUST STEAM PURIFYING CO., 
230 & 236 La Salle St. Chicago 








EASTERN OFFICES :— 


JOHN S. HALL, 40 Cortlandt St., New York. 
JOHN S. HALL, 18 to 24 S. 7th St., Philadelphia 
W. H. GALLISON, 36 Oliver St., Boston, Mass 


Please Mention this Paper. 


“BAGON’S” WINDING ENCINES 


FOR 


Mines, Inclines, Quarries 


AND 
EVERV POSSIBLE DUTY 
WITH 


Friction Drums, 
Link Motion. 





DOUBLE OR SINGLE 
DRUMS. 


Complete Hoieting and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


535 AROH 8T., PHILADELPHIA, PA. 


- MACHINERY. = 


Iron and Wood 
Working Machinery 
of every description ; 
Corliss Engines and 
Boilers; Shafting,Pul- 
leys and Hangers. 

Agent for Bement 
™ Miles & Co., Philadel- 
m phia, and Eastern 
wm Agent for J. A. Fay 
s & Co. 


GEO. PLACE, 
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MILTON MFG. CO., Milton, Pa. 


120 BROADWAY,N. Y. 
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IRON AND STEEL MARKETS. 
PIG IRON. 


C.uEVELAND (f. ©. b. cars, net cash) 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
Foundry, $15 80; No. 1 Gray Forge, red short, 
$14 80; No. 2 Gray Forge, neutral, $14 30; No. 
1 American Scotch, $16 Bo ; No. 2 American 
Scotch, $15 80. 


Cxurcaco (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
1700; Southern Coke No. 2 Foundry, $15 75 
1650; Southern Coke No.3 Foundry, $15 25 
16 00; Southern Coke Nor, Softeners, $15 75 
16 50; Southern Coke No. 2, Softeners, $14 75 
15 50; Ohio Silveries No. 1, $18 co@18 75 5 
nto Silveries No. 2, $1700@ 1775; Ohio 
Strong Softeners No. 1, is 25@19 50 ; Ohio 
Strong Softeners No. 2, $17 50@1875; Lake 
Superior Charcoal Nos. 1 to 6, $18 o0o@19 00; 
Tennessee Charcoal No. 1, $18 00@19 00; 
Tennessee Charcoal No. 2, $1759@18 50; 
Southern Standard Car Wheel, $21 00@23 00 ; 
Tennessee Standard Car Wheel, $00 oo@00 oo. 


CINCINNATI ( rted by Rogers, Brown & 
Co.): Founpry Irnons—Southern Coke, No. 1 
foundry, $15 co@15 25; Hanging Rock Coke, 
No. 1 foundry, 3: 5°0@1750; Jackson Co, 
Stone Coal, No.1 foundry, $16 50@17 00; Ten- 
nessee Charcoal, No.1 foundry, $:6 50@17 50; 
Hanging Rock Charcoal, No.1 foundry, $20 oo 
@22 00. Mix Irons—Standard Southern Coke, 

rey forge, $13 25@13 75; Standard Southern 
Boke, mottled, $13 0. @13 25; Cold Short South- 
ern Coke, grey forge, $12 75@1300; Strong 
Ohio Neutral Coke, grey forge, $15 00@15 50. 
Cak WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $20 oc@20 50; Tennessee Car 
Wheel, $18 50@19 50; Lake Superior Car Wheel, 
$19 so@20 so 

BUFFALO (reported by Rogers, Brown & 
Co): Mahoning and Shenango Valley strong, 
No.1 Foundys $.7 5@oo00; Mahoning and 
Shenango Val y strong, No 2 Foundry, $15 25 
@oo 00; Vhio Softener No. 1, $ 7 25 Goo 00 ; Vhio 
softener No. 2, $ 6 25@o0000; Jackson Co.. Sil- 
very No. 1, $18 oo@00 a ; Jackson Co. Silvery, 
No. 2, $t7 oo@0o 00; Lake Superior Charcoal, 
$18 50@oo 09; Tenaessee Charcoal, $18 50@oo 00; 
Soutbe n Softener No. 1, $:6 50@0000; South- 
ern Softener No. 2, $15 7s@oo0o; Southern 
Strong No. 1 Foundry, $17 00o@oo0 00; Southern 
Strong No. 2 Found: y, $16 50@00 00° Alabama 
Car Wheel, $:2 oc@22 50; Hanging Rock Char- 
coal, $23 00@24 oo. 


14 00; 


$14 25@14 50; Southern coke No. 2, $13 7 
45ens ke No. 3, $13 2513 “i oning 
) . 


Southern co. 


I 
eharcoal, No. 1, $17 50@18 00; Missouri 
eoal,Ne. 2, $17 17 50. ForRGE—Neutral coke, 
$12 5 ap Cold short, $12 50@1300; Mot- 
ted 12 00@12 25. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $21 00@ 
2200; Southern (other brands), $17 50@18 00 ; 
Lake Superior, $21 50@22 50. 


8r. Louis (reported by Rogers, Brown & 
Meacham): Hot Biast COKE AND coaL— 
Southern Coke No. 1, $16 00@16 25; Southern 
Coke No. 2, $15 0o@15 25; Southern Coke No. 3, 
$14 25@1475; Southern Grey Forge, $14 00@ 
t4 25, Southern Charcoal No.1, $17 Bers 00; 
Southern Charcoal No. 2, $17 25@17 50 ; ssouri 
Charcoal No. 1, $15 50@16 co; M ssouri Charcoal 
No. 2, $15 oo@1s 5°; Ohio Softeners, $18 0@ 
1950. CarR WHEEL AND MALLEABLE IRONS— 
Lake 8u Or, $20 co@20 50; Southern, $19 00@ 
21 00. INNELLSVILLE Coxs—East St. Louis, 
fo 00; St. Louis, Jo oo. 


Derrroir (reported by William F. Jarvis & 
Co.): Lake Superior arcoal, all Numbers, 
$18 5°@19 oo; Lake Superior (coke) Bessemer, 
$18 00@18 50; Katahdin (Maine charcoal), $23 00 
@24 00; Lake ny my Coke, Foundry, ail 
ore, $18 00@I8 50 ; ke Superior Coke, Found- 
, $0000@0000; Standard Ohio 
Black Band, $18 00@1850; Southern No. 1 
$16 25@16 75; Southern Gray Forge, 34 75 
1525; J Lm f {oni} Silvery, $18 2 
1875; Old Car Wheel, co@oo co. Connells- 
wille Coke, $4.65. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern ke No. 1 Foundry $14 5 
1500; Seuthern Coke No. 2 Foundry $13 75 
1425; Southern Coke No. 3 Foundry $13 25 
1375; Grey Forge, $12 75@13 25; Southern 
Coke Silver Grey, foo eo@oo oo ; Southern Char 
coal No. 1 Foundry, $16 00@17 00; Car Wheel, 
$17 00@20 oo. 


PITTSBURGH (reported by A. H. Childs): 






































Half Oval and Half Roand. 
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1% to on 
e I inch 2 S 
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8 30 
oneneireon 4 & 





Heavy Band. 
% to6b Ma NI vedscemnivvdecctsicanicds ve 
an ia 


wtor y §-16 inch 
to ¥ oY end 5-16 inc 
ce & bw hm end ere? ay 





























































Hoopes. 
1% to 4, Nos. 1g to 15. «..2 60 
1% to 2, Nos. 16 to 18......... 2 70 
1% to 2, No. 19. 2 80 
1% to 2, No. 20 -2 90 
1% to 2, No. ar 3 00 
1 to 2, No. 22. 3 Io 
15-16, 1 and 1%, Nos. 13 to 15. 2 80 
15-16, 1 and 14, NOB. 16 tO 18.....cc0.-scccccerseeees 2 90 
15-16, 1 and 1%, Nos. 19 and 20.............0000000 3 00 
15-16, 1 and 1%, No. a1 3 Io 
15-16, 1 and 1 No. 22 3 20 
SS E> ee +03 00 
, Nos. 16 to 18 3 Io 
» Nos. 19 and 20............. 3 20 
» No. 21 3 30 
,» No. 22 3 40 
13-16, Nos. 13 to 15.............. en +370 
13-16, Nos. 16 to 18 «3 30 
13-16, Nos. 19 and 20.. 3 40 
13-16, No. 21....... aces 3 50 
13-16, NO. 22........0+ 3 60 
» Nos. 13 BP Tiitecsscesses secotecreersse +3 20 
is EDS BD UND i iscinspseseucunescnconscacseovtniastccestios’ 3 50 
eo ee ee ee 3 fo 
ip SNe Oi Rcasband venta pinses wincicadanehetoububbinns ciaiiecdl 3 70 
Sigs lg We daaiciacSi incscdicndasscsscsuiacosbabtenscoocnniaiinn 3 £0 
ys POUT Sil ovatic nuecbubcciescceceeccosscoduebead 3 50 
ye tO eee ocak 0 
I Bes Bi CNG Wi cis ccdirenctuncesacs sosescasmacesces 3 80 
BI Ae DE cncctascnicintesctnoenyscopien s5abe ov eghwusssipeess 3 90 
MII Wi eicceciicn’ deccss vocectbcosbicdencst¥e Scuceuees 4 00 
p BEB. BE BD BS <..cccccecouscesesecs severe 3 °o 
ps ED OD Wiiivnk sn aniocs secnedscocsés seubeisinctedebeee 4 00 
Ni MIU II. cciniscaduphsantosneengicnsincasdesmepals 4 10 
, No. 21 
, No. 22 
, No. 23 





Light Band. 





5} to 6 by % to 3-16 in.... 2 70 
1% to 6 by Nos. 11 and 12 2 30 
1 to 1% by % to 3-16 in.... 2 40 
I to 1% by Nos. 11 and 12 250 
and 13-16 by % to3-16 in... 2 Fa 
and) 3-16 by Nos. 11 and 12..... 2 
and 11-16 by % to 3-16 in............ 3 00 
and 11-16 by Nos. 11 and 12.........csceseseeeee 3 10 
and 9-16 by % to 3-16 im. ...ccccceeeeeeecceceeeeeees 3 20 
and 9-16 by Nos. 11 and 12...........0.. eouseennl 
I I ado cnicns dicds <ocqnenevepnenenenttaell 3 60 
eee ae a: 3 70 


Wagon Sox Iron. 


inch, beveled e, by Nos. 11 and 12...... 2 %0 
g inch “ edg' v “ 


inch, “ a“ “ 
inch, “ “ “ 


Sheet lLron, 























No. 10 to 14 2 65 
No. 15 to 17 275 
NE) ON EEE SICAL ne 
No. 22 to 24 idbiaecaensshipuenabgnenvonseststpedosee 3 15 
LS TEE SCA TL 3 3° 
eae 3 40 
TAO, BB..0000000008 sulbhinpithnhvevedabsniainunoenepainrsmeebaach 3 5° 
Iron Boiler Plates. 

Tank, & inch and heavier 2 60 
C No.1, se “ sotioachesapeneesiiopedssencil a 
CHNo.1 ote ” 

CH Flange, “ “ 

Extra ange. si 

Solid Fire Box a 





Steel Boiler Plates—1-4 in. and Heavier. 




















RAAT ccstncesnapeiene  cosnosovensamennees ove socceesecceseccccces2 75 
Shell 3 15 
Flange 3.45 
Marine Flange 3 85 
Fire Box 455 

Above includes plates 90 inches wide. 

to 9 in. wide.............. poeseeeesovees X¥c D extra 
96 to 100 in. wide WwW ee. 
100 to 104 in. wide 1¥c - 
104 to 116 in. wide.................+8 heniouannia ov Special 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Bs 



























































Mo. 1 Foundry, $16 00@16 59; No. 2 Foundry, | 1 to 2 im. imclusive.......c...cccsccsesssessesreessceeees 0g 
$15 00815 50; Grey Forge, $14 00@14 25; White | 9-16 to Mim “ —sescsssoeesevssesesessneneesenreescnees 
and Mottled, $13 25@13 s0; Warm Blast Char- 7-16 to % and 2% to 3g im.............0008 serececeeeeres lO 
» $18 o8@20 00; Cold Blast Charcoal {32 oe % to 4 in...... II 
@27 es ; Bessemer, $16 00@16 50 to 11-16 and 4%..... 10% 
to 6in Ir 
tO 9-32 ANd BH tO 7 12... ..cceeecrerececeereee peer ¢ | 
MERCHANT IRON AND STEEL. 3-6 in ches 14 
Flat Bar = cts. Ds 
to tee te t ince 1 8 | 2 to 9-16 wide by 2 to % thick.................cccsses0-+- . 
4% to 6 by % to 1 inch snl 
1 to 6 by 1% to 2 inch > Bessemer and O. H. Greet. 
%& H+] y % to % inch «I go | Machinery se price, 275 
I & 1% by % to & inch ssec2 00 re = 2 75 
%, % and K by % to & inch 2 20 Sleiat Shoe snes = 3 35 
Round and Square. / See - 3 00 
“oe 
1 te 1% inch 1 8 | Cutter Shoes, tapered and burr. 3 00 
S60 Be i ctnniarecserersernennscemmntiventiadvansin d 
3% to 3% inch ome English Tool Steel. 
3% to ams - 2 80 ° * sage 
4% to 4% inc see 20 essop’ ove soeccocece cosessceoees 
436 to 5 inch +4 i eons Best an 16 
Oval. joice sti 
to rif inch ss 20 Barden Boiler Rivets. 
to % inch 2 40 
2 60 % H, 11-16 and &% inches diameter...... seeceesee OO 
sovees ewo§ 00 ridge %, %, 11-16 and % inch diam........... 4 00 





























SCRAP IRON AND OLD METAL. 
Net Tons 
No. 1 R. R. wrought scrap.......... scesseseesves$IQ OO 
No. 1 wrought scrap. 
No. 1 Machine cast scrap.......... ecoscccseestes, SS OD 
Iron axles. 24 00 
ABI) CUTBERTE...cccccvessessrnesccesers escsescocececes 13 50 
Wrought turning (free from cast)......... «- I2 00 
t borings 8 00 
Uncut wrought iron boilers................0 . II 00 
Steel boiler plates...... 17 00 
Grate Bars 8 oo 
Pipes and flues (Clean) 13 50 








Tank iron 























= 13 50 

Hoop and band iron 10 00 
Sheet iron 9 50 
Wrought drillings...............cccccsrssssersssseees II co 
leable iron 10 00 
Reported Messrs. BLack & PoLLock, Cin- 

‘caauati B: 

Railroad Wrought................. ine wevehiannde $20 co 
No. 1 Country Wrought...............0. sesevee IT 00 
Stove Plate 5 
Machine Castings...........cccccsesscsseresseseseses IX 00 
Hi and Sheet 8 oo 
Casting Borings 9 oe 
Weougkt Tarnines.. cece 9 





CLEVELAND ROLLINC 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


none ome Billets, Steel Angles, Forgings, Bar and Spring Steel. Steel Street Rails, Steei Oi! 


Hoops, Wire of 


1 Kinds, Iron and Steel Boiler Plates, 


Galvanized and Black 


Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





THE CAMBRIDGE I 


MANUFACTURE 


SHEET IRON ww 


= 


RON & STEBL Co. 


> 0 


0 SHEET STEEL 


EPMBRIO Gs Squared Kooting Sheets a pecially <pMBAIDG. 


—— 
CAPAC'TY Rance 
26 IN 


~ 


CoRRESPONDENCE 


Caan 
‘ MU NIOLICITED 





wm NAS 


Sort ster’? 


OF Figgas? WORKS CAMBRIDGE, OHIO- 





Magnetie Concentration of Iron Ore. 
Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 


and non-Bessemer ore converted 
respondence solicited. 


into Bessemer Ore. Samples treated without charge. Cor- 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. 


ALDRICH CourRT, 45 BROADWAY, NEW YORE 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716. 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
* Commission Dealers in 


Krom =- Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


OLEVELAND, OHIO. 








Jj. BH. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


trom Ore, 


Perry-Payne B’!d’ec. wreveiand, O. 


THE CONDIT-FULLER €0., 


Pig and Bars Iron, 
CLEVELAND. OHIO. 
E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 











Cleveland, - Ohio. 
Sam’l L. Matner, Fred. A. Morse, 
Prest. & Treas. Sec’y. 


Cleveland Iron Mining C., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 


Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND oO. 





PITTSBURGH & WHEELING COAL CO., 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 6 Mercantile Bank Buliding, 
OLTVELAND, OHIO. 


Lake Shipping Point. Lorein 0 
Tas. PATTERSON, Sales Agent. 


Foss Chiron, 





PRINTING INKS. ° 


» C/NC/NNAT7/.° 
A%W INK USED ON THIS PUBLICATIC 








Hartman's Patent Inside Sliding Window Blind 


is the most 


furnis’d with 
an automatic 
Buralar- Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 


“a. 7 
r th 
— 00000000 — 
Lea Satistetion 
Thousands 
Agents wanted everywhere and “for I iilue- 
trated catalogue and prices. Manufactured by 





SARTMAN & DURSTINE, *%73 Sir" 
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ty 


‘Tem IRON Trapp Revirw. 






































































































MACHINERY SUPPLY MARKET. 


Anvils. 
ameri BB o@r0 
Wright o 12 
Bellows, 

’ Hill’S.........00000+-Gis 40 
Blacksmiths Bullock’s.... dis so&10 
BROUIASTS oocce. cccccecceee- 200 sevccores coves’ 10 
ROE cccccciccvccccccccccsecseccocccsens seccenced dis 10@50 

Belting. 
Boston Belting Co’s standard dis 
a yanedbeotensine dis 
” 5 “ best...... aseeerell® 55 
Hoyt’s Short Lap dis 45 
Cleveland Rubber Co. extra siniand dliedethse 
Shults Raw Hide Leather Belting, single, 
Shultz Raw Hide Lesther Belting, double. 
one Xs t Panes ais 40 
Stan , 08 MBO. cocccccccsccccsssccecos! 
Brothers’ pure oak tanned. .. oe 
Blowers and Exhausters. 
B. F. Sturtevant’s dis 20 
Boston Blower Co. dis 35 
TE Tl sccscekssectonscesesnbeuliphsissesaansonseovecanesen ois 35 
Borax. 
pepevesesveseee -BBi2 
onesie c*) 
White Crayon............00++. 8 gross 12@12% dis 10 
Red dis 
TI «<csstenpsabsinteetesiiiepasdiadmepidieniichesoetoes eine Ais 
Ohucks. 
Cushman’s 4 Jaw Independent dis 45 
« -- Combination....... damoobselen evvceeesss lS 40 
- Geared Scroll dis go 
yd 2 ew Brass Workerz............. = 30 
Wescott’s Scroll Combination ronnie 3898 | a4 
sdnbianee RE 
6 Little Giant Drill dis 30 
Horton ‘s Universal.......... Macksnniaietecisiiniata dis “ 
Whiton’s Independent dis 45 
National Combination dis “ 
Almond Drill 
orse 
Skinner’s Combination Lathe. 











Stand 





B z Mill we weenie dis 15 
igen Sree er oe ins, bivisissesel ais 15 
ie amg 

cast Steel 





iron, steel points............ 


cqist drills. 


ow 


Drill and Drill ‘Sockets. 


dis s0&10 





ae Taper and Straight shank 


to 


dis so& 10 





dunes Ta e and Straight shank ae 





Drill Socke' 





Standard Twist Drills .. 
Cleveland 














muery. 
No. ete 54 to Flour, C. F. 
en 150. Ps F. FF. 
Kegs, eoee ae 
kegs BB. leseeseccnce nie H : c 
Wiivescch ine he c 5 c 3c 
fe Beans, roi case sc 
10D ca: 
10. ve c 10 ¢ 7c 
Emery Oloth and Paper. 
Barder Adamson & Co. dis 
H. H. Barto: dis 50@ 


Emery Wheels. 


















































Detroit dis 
Norton’s dis 55 
Grant dis 
Bhar ll tal ncccccccccscccccccccccsssovsscscosscccosecsoosancoces 8 60 
Gee IGRccecccoccconcnse coccceovsbensoseccoscoss dis 10&33% 
Northa oss dis 55 
tal s 
ori oe 
Vulcanite dis 10&10 
Files. 
BICHOISON. .....0000 .s-ss00000+0+e18 608 10@60& 108 10 
“ x. BF... dis 25 
Kearney B 2 O0:.....0000 coors 8 6081 10&10 
a a dis 60&1 10&10 
Ta | YS o& 10 
Disston’s 3 
Wester 8 70 
@tub’s dis 25 
*"Beseeee dis go 
olds Bros.’ Hand Cut........... eocccceoseces dis 50 
ustry File Works, hand cut........... +-is 50 
Hammers, 
dis 40 
run bbw lit, Jan. 1 dis 





Heavy hamuers an Gales under 5 Ds. 1 


over 5 Ibs 14c, new list. 





Jack Screws, 
Tilinois Bolt Co. list is 7e 
Nuts and Rey ee 


Size of bolt when 5 B I 

Bguareannncnmeen 7 1% «i :: a 2 

Washers 4 
3 


Nails (wire. 
List july 14, 1887. dis 7o &10 
Penny ‘Nails, 5 card rate 
o' 
























































{ Eessteen car totede te 
Oilers. 
Zinc and Tin > e 
Mallesble (Samme? ), No. 1, $3.60; Neo. 2, tc 
e s), No.1 io. 2, 
MO. 3, $4.40 ® dos...... RAC AM Te@r0a&1 
Boston Bel 
on | * I 
Italian Packing Sw Bigs 
Plum Piat 
Morrison’s Tbso 
uare Flax “ 
eet Rubber........ . masiens 
Excelsior Rubber. 
Picks. 
Railroads, 5 to 6 Ds. $12 dis 60 
” to $1g dis 60 
Pulleys. 
Iron Pulleys, Walker L,1st.....cce.e-.-eseeees dis 45 
Medart Pu 5? be dis 55 
Split Wood Pulleys dis 50@55 
Rivets. 
Iron, Thousand, list November 17, - 
1 od 
Ordinary, Cooper’s Block and ar) - 
wiiat Movember 17 
Copp dis ae 
Rope. 
Manilla, % inch and over...............s000+« Drs 
Gisal, % inch and OWer ......c.csccsscs-sseeses 3 Sif 












































Ps séddninaséuieiareenenaias: tageciinl dis 20 
“ tid Star. dis 2° 
Saw Swa  ceagge mene dis 3) 
Atkins’ Cicular Sa dis 40845 
= Mill, pod myer Drag Saws..dis 40&10 
yet ‘ood Ssnestinab-erananene sqqsnecs re 
“ Silver Steci 

Cross-cut Saws.............. dis yor per ft 

> Dexter Cross-cuts............ dis - 

9 a ere es 

” Tuttle Tooth Cross-cuts..dis asc“ 

“i ny ms. . Vs — ge Cl 

“4 I ndles........ aalieeagenaenetied 8 
Sie ae, Pat 
Bnesteter Saw Tools pavvecnocestonstnnn acehe .$6 per dos 
Perfection eosccesoccocsoes 


Detroit Saw Works, Circular 
Band..... 
co co oe Mulay ts 















































Screws. 
Wood Screws— New List 180. 
Fiat head iron dis 42&10 
Round head iron “uss 40 
Flat head Drass...c.ccccccccccccrevesescesovccess cocees dis 45 
Round head brass.......c.000..-0.0000 escocesepesseed dis 
Square Cap dis 
Hexagon Cap dis 60 
Set C. H.C. P dis 
Machine, flat head, 1ron............seseeeree eevee dis 65 
Machine, round head, BU cicdiecnseidesnmenceil dis 60 
Bench and hand— 
LOg OF COBCH.........ceccereereseee oo 1e 
Coach, patent gimlet point.. 75 
Shovels and Spades. : 
Ames’ list November 1, 1885.......0000+--+es-ves dis 20 
Dennis dis 5.25 
Hussey & Binns, reilroad...... qieneeesaaneen dis 8.00 
Taps. 

Cards, Hand and Nut to 2 ean ~ 50 
| ad peal “5 - M Mtateteeees ae 50 
Pratt & Whitney we « ry 5 
mony me SCTEW TAap...ccccccccrscccssersseesseeeees dis 55 

BO TANS LO BIE Uthrcrccceccccccccccrcesosoveceesoveee dis 70 
Btee t Taps... is 25 
Stove Bolt Taps. dis 50 
Pulley Taps............ dis 40 


Twine. xs. B&B. 
No. 12, Flax Twine, ond 4D Balls... .21 
2. * ” -18¢) 


Pi Hi . & 0 Ball air twit tee 
2- emp, 8 n ng I 
rly amp iip Balla. piso et: 
yD 
I 














THE INDISPENSABLE LATHE DOG. 


THE INDISPENSABLE LATHE DOGS can be at- 
tached to work after the work is centered in the lathe. 
They can be used equally as well BETWEEN COLLARS as 
upon plain or straight work 


DROP FORGED FROM BAR STEEL. 


No. 1 takes: from ¥% to:\% inches, price, each.....$1 50 
2 


to 2% sence — 


“ “ be 


3 to 3% 
Price, per set of ig to take from ¥ to 3% in. : . 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILADELPHIA, PA, 





IRON FOUNDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 





















































Vises. Tinned s market INOS. © tO 18......ccceees sees 
cama Box dis 6e Tinned Broom Wire............... 
| ens Tg dis 20 aan | amare oa Sand 9 
my ra 08. I0 to 14 
“a dis Stub’s Steel Wire regular... 
Milter’s Falls. rm - Wrenches. 
1S@2) | Coe’s uine 
FLOWALG.........--sssevsesrenoreneenresnscneessennee: senens 1S | Girard Stamdard.............ccccssecsee coseeenes 
cultural 
ame echanics’ 
New List, Jan. 18, 1884 | Bemis & Call’s Combination 
EROS. OE COE reece. cece. cesssccnpeannsctensed dis Donohue’s Engineers 
Bright and annealed, sg 0G. dis 708&1 Lamson & Sessions Engineers... ccceveclld® &- 
Ais 5 | Billings & Spencer’s Drop Forged... becedeened di 25 
Coppered iia kos 8, Nos, Eat fine die Revon Miloster ‘ pare: ae 
‘os. o to 18, marke 8 729708 : 0 pewenoand * 59 
vanized Nos.oto18 “ FT cccccseked esis 
= 
Webster, Camp & Lane Machine Co. 
MANUFACTURERS OF 


Mining Machinery, 


improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, fer round er 
Gat repe. 


Wire Rope Haulage 
Machinery, 
Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves, 
Cages, Buckets. Etc. 


134 N. Main St., AKRON, OHIO. 





@@ Send for Catalogue D. 


BOSTON BELTING CO. 


ESTABLISHED 1828. 


Oldest and Largest Manufacturers 


In the wor'd. 


VULCANIZED =| gems 
RUBBSR 4-7 epee 


GOOD. : Py Gs BELTING iY) 

For Mechanical ie ye y 
purposes. 
—o— 
256-260 DEVONSHIRE = 
STREET, 


BOSTON. 


roo Chambers St., New York. 










COMPAN Y 


148 to 150 Weter St., Cleveland, Ohio 
161 to 165 W. Pearl St., Cincinnati, Ohio. ~ Mauison St., Chicago, Ill. 





THE THOS.D.WEST FOUNDRY, cg. 


CLEVELAND. O. 


IRON.CASTING S. 


DAILY MELTING CAPACITY 75S ben kboadene 
a On tm ae On oer en, Bel tneon- an ammelte nn. lemon 
SMOOTH CLEAN CASTINGS. 
DUPLICATE WOR KA SPECIALT ¥ 








F. A. SACKMANN, 


16 Huron St., C aelard e. 


SVECL ALP AABELT S 
OIE E L! NAM E 2 ARES Detachable Roller and Chain Belting, 
ny MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 







Steel Name Stamps (1-16, 3-33 
or & inch letters, 15c. per letter 


Patent Milled or Turned Shafting 


Is rapidly coming to the front. 
Made only by 


The Brightman Machine Co. 


CENTER ST. FROM MAIN TO WINSLOW, 


CLEVELAND, O. 


5 USE poor printing when you 
oe get the best at the same 
rices, of the CLEVELAND 

Sewer, s Punssemine Co., 


Cleveland 














Send for Illustrated Catalogue. 
Address 


The Jeffrey M’f’g Co., 


183 East Ist Ave,, 


COLUMBUS, O. 


UNION 
E LECTROTYPE 





FOUNDRY 


CHAIN, 
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THE BRIGHTMAN STOKERis tHEBEST 


STEAM BOILER FURNACE IN THE WORLD. 
THE BRIGHTMAN STOKER C2: LEVELAND, OHIO. 


SEND FOR OESCRIPTIVE PAMPALET. 





_ 





HARDWARE MARKET. 


Augers and Bits. 





















































Common augers ANC DILSB.......00.0.0eeeee+ «+--+ Ais 70 
Snell’s is 60&5 
Cook’s Douglass Mfg. Co dis 55 
Le ae” augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

Large, $26.....crcrcsrercccrssesceees eens cecese dis ss@sskes 
Hollow Augers, Ives’ 10 
ay Tt Bonney’s Adjust. Vs oa 

set niceadghiinnnnipacehersnendewibeeotil 10 
Hollow au rs, Stearns’ Adjust. aH 

doz ee dis 208&10 
Gimlet Sits common.......... gross $3 sroes $3 2504 00 
Standard Bit Stock Dis. dain o&S 
Ship Augers is sine ekune 

Axes. 
Makers’ and Special Brands— 
— b anenene doz $8 00 
niakitilidinlidsiaveeote cccsicccececcccccsscocese te GOS 
Pull { polished bates doz $9 oo 
Bolts. 
Cast iron barrel bolts dis 70 
Cast iron shutter bolts, etc.........cccccccressess dis 7 
Cast iron chain DOItS...........cccee secccoreshiS 
Ives’ patent door bolt, Seneede. ceenes Sevcteetecssve lle 60 
Wrought iron barrel bolts dis 70 
Wrought iron square bolts.......... eoccseesescotl FO 
Wrought shutter bolts......... 00. ...ceseees dis 60&10 
Rape’ =p list 
Carriage, common, new list... dis 75&10 
Tire omen, new list dis 65 
Carriage and tire, Philadelphia +o 
sivend 8 75&10 
caven bolt« 8 
Plow bolts dis 
Machine dis 75&10@8o 
Ends dis 75810880 
Buckets, Elevator. 
dis so&10 
Butts. 
Wrought brass. dis 75&10 
Cast brass, loose joint dis 33% 





Cast Iron— 

Fast joint, narrow 
Fast joint, broad... 
Loose joint............. 
Loose joint, 
Loose joint, = with acorns.. 
Loose pin, acorns 

Loose piu, japanned acorns.. bacon 
Loose pin, acorns, jap. plated ‘tips... ore dis 7o&10 
Wrought steel— 











Wrought, fast joint, narrow............... dis 7o&10 
Wrought, fast joint, broad.................dis 7o&10 
Wrought, loose joint, broad......... -oeeeeGi8 7O&TO 
Table Butts, back flaps, Ds ictoneschetsaks dis 70&10 
Regular inside blind 

Light = RNS 

Loose we stchohedesabeantenesweceesin ape 

Light loose pin... ...... bravtchisedviehensiayduild 





Carbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 


Per roll of 
Kberts Bros., Detroit. 500 sq. feet. 
WU. RIE cecasiidesocrctbitnnescadeericcsctbicahani $1.25 
“A,” Stringed Roofing, Light. .............00 . 1.50 
ae » Stringed Roofing, Medium............... 1.75 
i¢ ‘» Stringed posing, PARTY sccicctercconiense 2.00 
Stringed, OS 1.00 
MILCELLANEOUS. 
Asphaltum, Trinidad Refined, $ ton.....$30.00 
Asphaltum, Fine Grade, $ D................. 08 
Coal Tar Felt, 1 Ply, # D...........ccccccsseeeee 02 
Coal Tar Felt, 2 Ply, @ roll 108 sq ft...... 1.42% 
Coal Tar Felt, 3 Ply, ® roll 108 sq ft...... 1.85 
Roofing Pitch, ‘B gal........ eB edie ee 09 
Ohalns. 
Revised List. 
cocecainedeei «50810 
dis s0&10 
penne I 


eerecesccceee 





Jack Chain, Brass 


Chisels. 


Socket Framing and Firmer... coves 75 
Socket Framing and Firmer, ‘Buck Bros.dis go 
Bocket Pirmer and Framing, L. & 














J3 J. dis 3085 
Tanged Firmers 8 40& 10 
Outilery. 

Table...... net 
Excelsior Pocket net 





Fibre Ware—Standard. 








Dairy, 14 at lgimiesdoandl 
Fire 12 Qt.....cs0 
ee evenpesces esseess 

HOTSe™ ....corccceseee 

Buggy ......... eececeseee ececcsecotococes 4 00 

Chamber )5 and 

Slop 

Commode) 1 
a ra, slop, 5 an 14 qt......... 8 00 9 00 10 ee 
Basins, wash — 

10% 1: IE ecccccccves BOO BBS cocoee 

12 inch 225 275 325 

E456 TD civitencahiecasenaseunn cocoons 32975 § 25 38 75 

EE 1 Miles tcichashsanicaictabdcsencass 325 375 425 
i ee peconceeneien enenae SD ccsoss 
I i BBB coves 
Baskets, waste Paper, THA .cccce ccovee 6 00 sseeee 
ppittons, ** Daisy,” pressed 

8 inch.. 4 45° 500 

ro and 11 inch eanconpesosensssenens 600 6 50 7 50 

No. 1 plain; No. 5 decorated ; No. 5X White 

corated. 








. 




















&imiets 
Natland Spike............ pevndh Seeunsetenn’ dis ery 
Double CUE FO Baicoicsctinstninsrerescscepsceneins 
FE wcccen onto ecessesseeeeeee TOSS $12, dis as@ashes 
Hanger 
Barn door, old patterns........... dis oe 
Climax, (anti-Priction) REE ES > ‘sevctes 
pice s a 
Kidder soseereesis 508¢10@60 
Terry’s Patent. srovseneS in., $12; 4in., $10, dis 50&5 
PATAZON.....rceeeeeeee ecevouncegtone steveceeeeeeessesGi8 40816 
Richard’s ..... is 30@30&10 
Horse Nails. 
Ausab] | ele A A di 
usable, 24 25 panescosteossesessesqaniae ae 
Putnam, pa 19 20 21 23. dis 15 
dis 25810 
Horse Shoes. 
Burden, at factOry.....cccc.cccescsesesseeees keg $4 co 


R. I. Horshoe Co., Perkins’ Imp. ae 


mB ESE RS 





factory 
Mule Shoes, at factory.... 








Knobs. 
Carriage, japanned...........% gross 80c dis 6o&10 
Base, ru beer tip dis 7o&10&5 
Hematite door oo new Uist.. Adis 40&10@ 
Door mineral............ .. ececcene cee soseeees 
Door Por. japanned............ssscceeseees dis 
DGGE POC. WICC ...cs véccccccnsemesccesons ss0set $2 25 
Door Por. plated........... REECE RE SES §2 25 


Locks, Bolts, Etc. 


P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs and latches...........dis 60&10 
a < pen parse and ke ermetatenietes . dis 6c¢&10 
Padlocks a: keys einenadueriith eS 

Bell pulls, Tinea, oo ain and jet “dis 6c&10 
Bell pu‘ls, genuine bronze..................dil 














Lever bell pulls, 

Butts’, genuine Dronze.........ccesecoeees d 

Butts’ bronze pla . 

Store door 1 and latches.... 

pr eared eee Lereckxcaueedl 4 en dincon 
u n ps, genuine bronze. 10 

Shutter hinges, bronze plated......... soseeeee lS La 

Flush bolts, genuine bronze...............s00«+s dis 

Shutter knobs. genuine bronzé....... ~<a 

Shutter bars, genuine bronze............. ooee G8 

Sash lifts, genuine bronze dis 60 

Sash pulls and plates, genuine bronze.....dis 6c 

Push plates, genuine brouse.............. waseestlis 60 

Drawer pull, genuine bronze.............0..... dis 


7 
Letter box plates, genuine bronze... “dis 60810 
Barn door locks 





Piumbs and Leve s. 





Standard list.. dis 7o&10 

Pocket levels. erecostscaseoeve-eccntssi Seman 

Davis’ inclinometers..........-... henna dis to&10 
Pumps. 

Cistern, best makers..................... 


Pitcher ‘spout, best aoe ii dis rogtomobero a 
Pitcher spout,cheaper goods.. 


Pokes, Animal. 






































Bishop’s I. X. L doz 
Bishop’s O K doz $5 ped 
Bishop’s Pi doz $3 75 
Bishop's american dos $2 75 
Rakes. 
Cast steel Ais 7e 
Malleable............ coccessanoccess: shined dis 
Razors. 
. R. Torrey Rasor dis 20 
ostenhoime & Butcher bch ices wi ee 10 
Rifle razor eroceeeel se net 
Rat Killers. 
Schuyler’s 8 gross $15 00 
Scales. 
Hatch, Counter, NO. 171........00s.s0000 % doz $21 oe 
Hatch, Tea, No. 16x..... doz $6 75@7 00 
Chatillon’s Grocers.. 850 
Famil Turnbulls....ccs....+0 sooscvesGlis go@go& 10 
Scale ms, List of January 
12, 1882. dis s08& 10@s50& 1084 
Screw Drivers. 
Stan] 2. & L. Co.’s Varnished 
Handles..........0+ sees dis 65&10 
Stanley z &lL. Co. a Black Handles..dis 60&10 
Sets interchangeables...... socceesee GOs $18 dis a5 
Squares. 
Steel and iron......... ecscscccceeoes 
Nickel 
Disston 





Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 
American iron carpet tacks all mr’ 


dis 77%&10 

Steel carpet tacks all kinds............00+. dis 75&10 
Swedes iron carpet tacks, all kinds sii 

s 10 

Swedes iron tacks. ............00eeeees scorsevesGl® 75810 


Swedes iron Upholsterers’ tacks........dis 75&r10 














Tinned Swedes iron tacks...............dis 774&10 
Tinned Swedes iron Upholsterers’ 
tacks... dis 77%4&10 
American fron cut tacks.......0..... dis 77%&10 
pper tacks........... re a “ss —_ 
Soneer finishing an trunk naiis...... s 10 
Cigar box safle dis so&1e 
Finishing nails dis 62&10 
Hungarian nails and miners’ eke, — 60&10 
Gimp and Lace tacks, ...........ccrceeeeeees dis 77% &10 
bad tinmed..........0.00++ dis 6o&10 
rrusk me Clout MAIS ..........cecereedis 7244 &10 
Tinned trunk&clout nails.............0++++ dis 66&10 
Basket mails ......cccccscccccssssseeseevserersesees 66810 
Chemis malld...cocccccrimeccoceccersccccccooseeeesees dis 66810 
Common and patent Dbrads....c........-...ie 668cr6 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 


SEND FOR OATALOGUE. 


RUBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 











en E*wller Eros... 
JEWELL LEATHER BELT, 


and RIVERE RUBBER CO. 


148 SUPERIOR STREET, 


CLEVELAND. 





ESTABLISHED 1849. INCORPORATED 188..> 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAW SS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 


It will pay you to get our prices and‘guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 





Mention this paper. 





SAVE YOUR MONEY BY USING 


(PEERLESS.) 


(HERCULES.) —THE— 





Isaac BB. Potts Fipe Fittings. 
Consisting of Ells, Tees and Crosses, and the connecting of Iron Pipe without cuttin 


and Lead Pipe without solder. For sale by the ISAAC B, POTTS PIPE FITTING 
North High Street, Columbus, Q, 


IRON CLAD PAINT CO. iron lad Pant. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


threads 
CO. , 306 





get the gave article, 

ual t .. liability of suit for 

using an article made in viola- 
tion of the patents issued to 

Wm. Green, and now owned 

by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


AKRON CHEMICAL CO., 


Imperial Car and p AINTS. Black Asphaltum 


Bridge Paints. Paints. All grades, 
160 State Street, AKRON, O. 





Trade Mark Patented, ° 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (¢) once a month; 





the double dagger () once in three weeks. 





Pace 


Aluminum— 

*Star Aluminum Co., Canton, O............... 
Automatic Sprinklers— 

*Neracher Sprinkler Co., Warren, O......... 
Bolts and Bolt Machinery— 


Upson Nut Co., Cleveland.................0.-...0 
{Seaton Manufacturing Co., Cleveland..... 
Bollers and Boiler Attachments— 


E. H. Jones & Co., Cleveland....cccsescen.. 
Hazelton Tripod Boiler Co., Chicago......... 
N. Y. Central Iron Works, Geneva, N. Y.. 


Blowers— 
W. H. LaFountaine, Cleveland, O.............. 
Ooal and Coke— 
Pittsburgh & Wheeling Coal Co., Cleve- 
land...... 


Pe ee ee 





Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O...... 
Chain Belting— 

Jeffrey Mfg. Co., Columbus O.............0000+ 
Carpet Cleaning & Laundry Machines 

W. H. LaFountaine, Cleveland, O............. 
Cordage Machinery— 

Martin Schneble’s Sous, Dayton, O........... 
Civil Engineers and Architects— 

i ES MEER OUSEIIE, “CDs vccncccccencesscnscapioncioce 
Cupolas— 

Victor Colliau, Detroit, Mich..............000 
Die Makers. 

Avery Stamping Co., Cleveland......... esatenee 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 
Elevators— 

L. 8. Graves & Co., Rochester, N. Y.......... 
Explosives— 

Hercules Powder Co., Cleveland................. 
Bilectrical Manufactures— 


#Cleveland Electrical Mfg. Co., Cleveland 
Walter Hay Co., Chicago, 111.......cecce..+ss0+ 


Elevator Buckets. 
Avery Stamping Co., Cleveland................. 
Emery Wheel Flanges— 
*Ware & Tapley, Chicago, II1..............csse0 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
Chicago, Ill 


ereeeeeoeee 





Kogravers and Klectrotypers— 


Eclipse Electrotype & Engraving Co., 
Cleveland 
Union Electrotype Foundry, Cleveland.... 
Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, ant. 
bg — & Co., Youngstown, O 








Sbotherasch penuaer & Machfne Co., 
Philadelphia, Pa.... 
Gngines (Gas)— 
Schilelcuer, Scnumm .& Co., Philadelphia, 
/a.and Chicago, Il eet 
vas Duzen Gas eine Co., Cincinnati, 


COOROER Te eee ee Tee ee eeeeEereeeseeee 








ees (Oil) 

C. H. Presley, Cleveland, 0.......c0..-ccssssseees 
Engineers’ Specialties— 

Sensible Packing Co., Chicago, Ill] ........ 
Engineers and Contractors— 

E. H. Jones & Co., Cleveland............ eientiees 
Sjectors— 

fames Jenks, Detroit, Mich 
Flies, Makers of— 

olds Bros., Columbus, O............ ..... 
H. Gough, Cleveland.................cc0s0008 ‘ 
Parki n & Bosworth Co., Cleveiand............ 
4 

ances Cleveland 
Foundries— 

Thos. D. West. Foundry Co.. Cleveland..... 

Canton Iron Foundry Co., Canton, O........ 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 
Galvanizers. 

Avery Stamping Co., Cleveland................. 

H. H. Hodell, Cleveland sat 
Gear Cutters— 












15 
18 


3! 


12 


20 






ieee, Cunhingham & Co.,Philadelphia, 
L 





Grapples, Excavators and Dredges— 
Jas. H. Lancaster, New York....... eonesceceee - 
Grey Iron Castings — 
The Ohio Pulley Co., Warren, O............... 
Heating and Ventilating Apparatus— 
W. H. LaFountaine, Cleveland, O............. 
Hangers— 
W. H. LaFountaine, Cleveland, O............ 
Heaters and Purifiers— 


Stilwell _& Bierce Manufacturing Co., 
™ Orerore 





“Warren Webster & Co., seer Pa 
*Exhaust Steam Purifying Co New York.. 


Iron Ore, Bar and Pig [ron— 


qi waite & Co., Cleveland... 
ndit-Fuller Co., Cleveland, O.... 
E. C. Pope, Cleveland 





I 
Cleveland Iron Mining Co., Cleveland...... 








Iron and Steel Roofing— 


joe Iron & Steel Roofing Co., Niles, neg 
Cambridge Iron Roofing ., Cambri ia: 











Ohio........ ’ 19 
Garry Iron Roofing Co., Cleveland ............ 19 
Thompson Manufacturing Co. ‘Cleveland, 19 
“Berger Mfg. Co., Canton, : 19 
Eberts Bros., Detroit, Mich... aS 
Kanneberg Roofing o., Canton. 0... 19 
*The Long Steel and Iron Roofing ‘and 
Corrugating Co., Indinapolis................. 19 
. H. Eller & Co., ‘Canton, BREN SS ens 19 
- J. Burton & Co., Detro SE 
Hoiton Iron Roofing co, New Lisbon, O... 19 
Canton Steel Roofing Co., Canton, O........ 13 
Injectors— 

Penberthy Injector Co.. Detroit. ag we eesace 20 

*Garfield Injector Co., Wadsworth, O........ 12 
Lathes— 

H.L Shepard, Cincinnati, O....... eosceencssscee 26 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia 14 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 

a Daa cathe on Scteebinvctenila ove ~ 
*Copeland & Bacon, New York......... secseces 12 

Machine Shops— 
em. Camp, & Lane Machine Co., P 
cpnousibee I 
Toledo ‘Machine & Tool Co., Toledo, O...... 18 


Machinists’ Tools and Supplies— 


Parkin & Bosworth, Co., Cleveland...... 16 &20 
Garvin Machine Co., New York... 
Cc. H. Presley, Clevel: 


Metal Ceilings— 


sceseecceseses IZ 


MIRA, Qisccve cocnccscrecsovecee 16 


Fred F. Bischoff, Chicago, I1I...............000-8 16 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 13 
Patents— 


*Thos P. Simpson, ) no mad D. C........ = 
*Munn & Co., New Kork............sce000s 








Pamps (Steam)— 
Laidlaw & Dunn Co., Cincinnati, O.......... 18 
E. H. Jones & Co., Cleveland.............0s000 18 
Doetsimg Co., Salem, Ou. ..r.ccercooccsccsssecescavece 17 
Printing Inks— 
Ault & Wiborg, Cincinnati, O.................. 18 
Paint— 
Iron Clad Paint Co., Cleveland, O........s00+ 15 
Akron Chemical Co., Akron, O.......... sosccoeee 2S 
Perforated Sheet Metal— 
Harrington & King Perircting Co., 
Chicago. 1}.. II 
Airshton Perforated Metal Co. , Chicago... 12 
Pulleys— 


Ohio Pulley & Machine Co., Warren, O.... 16 
Pipe Cutting & Threading Machines— 

*Wells Machine Works, Fostoria, O.......... oe 
Packing— 

Sensible Packing Co., Chicago, II1............ Il 
Pipe Fittings— 

mee B. Potts Pipe Fitings Co. Columbus, ‘ 





Pipe and Boiler Coverings— 





American Heat Insulating Co.,Pittsburgh 20 
Playing Cards— 

P. &. Hustis, Chicago, Tl. .....ccccccccccoscccccccee IE 
Ralliroads— 

Time Tables, Etc ducesece, U7 
Railway Supplies— 


Cleveland City Forge & Iron Co., Cleve- 
land 20 





Rivet Machinery— 
tSeaton Manufacturing Co., Cleveland..... 
Rock Breakers and Ore Crushers— 


| 


Jas. H. Lancaster, New York........ccccseseseree 17 
Rubber Goods— 

Fuller Bros., Cleveland.........cccocccssccosscoscocees 15 

Boston Belting Co., Boston, Mass............. 14 
Saws— 

Peter Gerlach & Co., Cleveland................. 13 

Detrait Saw Works, Detroit, Mich............ 15 
Shafting— 

*Brightman Machine Co,, Cleveland......... 14 


Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Con II 


Steel Stamps and Stencils— 





Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland... J 
Cambridge Iron & Steel Co. \Cambridge,< 
Steel Castings— 
Chester Steel Casting Co, Pailedctphia, 


creeccereeeseecoscsees IT 


me, Rails, Blooms and Billets 

Cleveland Rolling Mill Co., Cleveland....13, 16 
Sheet Steel— 

Cambridge Iron & Steel Co.,Cambridge, O 13 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.................. 12 
Stokers— 

Brightman Stoker Co., Cleveland...... i oehien 19 
Shears— 

tAmos Gargrave, Yorkville I11................. _ 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland............0000. I2 
Twist Drills— 


Cleveland Twist Drill Co., Cleveland......... 20 
Graham Twist Drill Co., Detroit, Mich..... 20 
Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
an 








Upsetters— 
Seaton Manufacturing Co., Cleveland..... — 











Water Gas Furnaces— 


CLEYELAND BUSINESS DIRECTORY. 





W. 8. Hutchinson, Chicago, Ill 20 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O........c.sscsesesse-e+. 20 
Wire Machinery— 


John Adt & Son, New Haven, Conn........... 11 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, Ind 

G. H. Scanlan & Co., Portland, Me. : 

Geo. Place, New York, N.. Y.........0.0s0000+ 


Strong, C tlis'e and Turney, Cleveland... 
Frank & Co., Buffalo, N. Y 


Well Sinking Machinery— 











American Well Works, Aurora, I1l.......... 16 
Washers— 
Milton Mfg. Co., Milton, Pa........ etiibisetinns 12 








VICTOR COLLIAU, 


Sole Manufacturer of the 
Improved Patent 


HOT BLAST 


COLLIAU CUPOLA 


ADDRESS: 
287 Jefferson Ave., 
DETROIT - MICH. 


> termi 
3 bpenenegsirss 








Shipman Automaict 
Steam Engine; petro 
leum, kerosene o 
natural gas fuel. Au 
tomatic in fuel anc 
water ousely. Sta 
tionary and marine 
t, 2, 4,6 and 8 horse. 
power single; 8, 12 
6 and 22 horse 

wer compound 

o engineer. Senc 
for catalogue. Meuuon Jron Trade Review. 
Cc. H. PRESLEY, manufacturers’ supplies, 
ot =e machinery, 2480. Water St., Cleve. 
an 








The Dunnning Boiler. 
OLDEST AND BEST FOR 
STEAM and HOT 
WATER HEATING. 
i Over 16,000 in use, 
¥ Also Steam Engines 
nd Boilers of all 
kivds and Machinery 
| generally. Manufact- 

urea at the 
N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE ST, 
GENEVA, N. Y. 








SHEPARD’S NEW $60 





= SCREW CUTTING 

A>] 

& Foot Lathe 
a Foot & Power Lathes, 
P Drill Presses, Scroll 
= Saw Attachm’ ts, Man. 
WW Drills, Do Chucks, Twis: 

8 Calipers 

= eathes on trial 
sd Latkes on payment 


tend for catalogue of Outfits for Amateurs or 
Artisans, Address H L. SHEPARD, Agt., 
124 East Second St., Cincinnati, oO. 


TWO BOOKS 


—FOR— 


Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 

Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice 


Presenting best methods and original rules 
for setetatas geet. sound, clean crstings, and 
giving detai description for ms ing moulds 
requiring skill and experience. 

Alsocontaining a practicaltre iseupon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


Cleveland Printing & Publishing Co., 
CLEVELAND, O. 








Fr. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
166 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structures a 
SPECIALTY. 





Soit and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 











Hardware and Iron. 
OM iacturers 0 ROLLING MILL CO., manu- 





facturers of Steel and Iron Wire and Steel 
re 








Machinists’ Supplies. 
ae oe” & BOSWORTH, g and 11 So. Wate: 
8t., dealers in Manufasturers’ Supplies, 
Machinery and Tools. 
Steel Stamps and Stencils. 
| pe ae J. H. &CO., Rubber Stamps, 


Seals, Stencils, Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 
































Akron, O. 
EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 
a aco. 








Automatic and Throttling Engines 
2 to 500 h. p. 

Portable, Stationary and Vertical 
Steel Boilers, 100 sizes. 

Full and Complete Lines of Machin- 
ery for Saw Mills and Wood-Working 
Factories. 

It will Pay Buyers to get our Prices. 


SCANLAN & CO., 


PORTLAND, MAINE, 





Bischoff Metal Ceilings, 













Nees ts ) 
plication. 


a Fred. F. Bischoff & Co, 


24 W. Lake St., 
CHICAGO, 7” 


LIGHTNING WELL-SINKING 


ACHINERY MANUFACTURER 
m.. rdaulic, Jetting, Revolving, Art 
\ Diamond Prospecting Tools, Engines, Boilers 
| \\. Wind Mills, Pumps. « Eneyelapedie 8 
’ engravings, Earth’s Strata, De 
nation quality bt Hey ie 
The American Weil W. 








Genera! Office 
= AURORA, 







Works and 


py Il, 
3 11 & 18 8. Canal 
{ “9 Chicago, Lil. 


zl Dallas, Texas. 





JAS, MURDOCK, JR: 


Manufacturer of 


STEEL STAMPS, 
NAME PLATES, 


SBeoTIMHBEHs 


& TOOL ROOM 


CorzEcokKs. 
= 52 Longworth St, Cincinnati, 0. 





UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 


— THREE DES c1X P43 


EMBOBY ALL DES IRABLE FEATV'RES 


= PRICES$450.°& UPWARD 
AY UNIVERSAL RADIAL DRIL 








GREY IRON 


CASTINGS. 


Write for estimates. 


THE OHIO PULLEY & MACHINE CO., 


WARREN, O 
Wood Split Pulleys—Iron Arms. 








FOR 

ARTISTIC 
PRINTING 
WRITE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND, O. 








Ol (PATENTED.) 
Le It will pay to investigate 
par AS and write for catalogue. 


Estimates submitted on ap- 


ILL. 
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The “ Lancaster’ Rock Breaker and Ore Crasher 





The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 





Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “Sections” for easy trans- 

rtation in mountainous regions. May be mounted on wheels, worked by 
and, horse gear and steam or other power, and also fitted with Rota 
Screens, Elevators and Conveyors. Correspondence and trial tests solicited. 





THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, pert. sand, hard pan 


ores, rock phosphates and fire-clay from their beds an 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to see our Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Hoisters at work. Comparison of our prices, capacities 
val Grapples, Rock Breakers, 


and merits with all 
Hoisters, etc., earnestly solicited. 





Self-Penetrating Grapple, Excavator & Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE ‘CONLEY-LANCASTER ” 





DIRECT STEEL PROCESS 


JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. &. A. 





ra SLA 


For Threshing Machines, Hay 
Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &c., 
our newest and latest Engine a little 
wonder and a giant to work. 
Send for prices. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 





















THE /WANUFACTURES AND PRODUCTS & 
OF THE UNITED STATES, e 


ses EveryArtic| made this, @ 
° Coufitry ~Indexed and Cassi ed—and D4 
under each article the names and addresses: @ 

°o 


f° 
© THE BEST MANUFACTURERS. ¢ 
@ Gmplete in One Royal Octavo Vol.of over 1000pp, @ 


* Frice inCoth,$5. in Leather$7. © 
© * 


INDISPENSABLE 
@ to Buyers of Articles in all lines and = 
e Invaluable as @ Statistical work. é 


@ - Orders received at office ofthis Paper- @ 
@0@20000666606606060680066 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—aND— 
Steubenville, Pittsburgh, Marietta. 
THROUGH COACHES 


Sn 
ina if 3 





Toledo & Marietta. 


Through Sleepers Between 
PITTSBURGH AND CHICAGO. 


AND DAY COACHES BETWEEN 


Toledo and Piwbaren, Via Akron, Coy- 


hoga Falls, Kent, venna, Leavitts- 
dures Warren, Niles, Girard, 
oungstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Bram, 
Traffic Manager. 


Hatt, 
Gen’! Pass. Agent. 





ANY THING “~~ 


ALLECERIGAL 


END DRA IMATE T 


IO &20 W.RAN LPH SKCHICAGO. 


Mr, WALTER HAY 








TRAVELERS’ RECISTER. 
Standard Time. 
Erie Raliway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... Gaem Sa5am 


Fast N. Y.& Pitts. Rxpress*io 55 a m copm 
Mahoning Accommo......... 40am 
Pittsburg 25pm 
Youngstown Local............. o5 am 

shon’g div. & Pitts Local *1140am 
Mahoning Val. Accomi........ 4 30pm 
ong Express............ I2z0pm Iliopm 
New York Express............. OD PM csoccccccocres 

*Daily. Daily, except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 

Zanesville and Coshocton—6:50 a. m., §:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m.. II:I0 A. M., 1:30 Pp. mM., 3:00 

é ™., 4:40 Pp. M., "5:45 Pp. m., 6:20 p. Mm. 10:35 


Pp. 

Newburgh—6:15 &. m., 6:50 &. m., II:I0 &. M., 1.30 
P. M1., 3:00 p. M., 4:40 p. m., *5:45 Pp. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton—r10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m.., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30 8. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo0 a. m., *8:10 &.m.., 10:30 &.m., 
M1., 2:35 Pp. M., 4:15 Pp. M., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 a. M., 7:15 @. m., *8:10 a. 
10:308. m., 1.05 p. M., 2:35 Pp. M., 4:15 Pp. 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valley Railway. 
For AKRON, CANTON AND MARIETTA. 
Depot oot South Water Street. 
rt. Arrive. 


*Daily. {Daily, except Sunday. 
J. B. CAVERN, 


Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





Depart. {| Arrive. 
745am/ds525am 
Iispm/] 1z50pm 





For Pittsburgh, Balti- 
more, Washington, Phil- 


adelphia and New York.) dir 1opm/| 635pm 
745am/ I250opm 

Wheeling and Bellaire. Iispm|) 635pm 

: FIT IO P M].......c0cceeeee 

Alliance Accom. ........... | 325 pm/| 1o1rcam 
Ravenna Accom............. 5coopm| 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 


From Cleveiand Union Station. 


MtVernone’Pan Handle Route 


Cleveland & Pittsburgh R. R. 











For Cuyahoga Falis,} Denart. | Arrive. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
be mg ge Xe- 
nia, Dayton, ncinna- } 
ti, Louisville, Indianap- d 8copm 
olis, St. Louis, and all 
ints in the South and 
uthwest. 
For Cuyahoga Falls, 
Akron, Orrville, Mill- } 
ersburg, Gambier, Mt. 
Vernon and Columbus. 
For Cuyahoga Falls, 
Akron, Orrville, Chica- 8coam| 5 
oO, and all pointsin the 325 pm) lo1loam 
est and Northwest. 


800 amid 7 co am 
§40 pm 


11s pm! 125° pm 











da Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 





FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fert Wayne, indianapolis, Terre Haute, 
Evansville and St. Louls. 


13 mes snorter serween 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QD mies sHorTer and quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL W. H. FISHER, 
Gen’l Supt. Gen’l Pass. & Tk. Agt 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For ~ 7  plstusengue and ae, 
Through valleys green, ’mong mountains ser- 
The le’s favorite route I ween, ri 
The P. & L,. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 
EB. HoLBRoox. Clark, 
Gen’! Supt., G.P.& T. A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and.West, nm a 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 




















Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort, 


. RoBrmson, Receiver, nO, J. ARCHER, 
’ = ae UR Fw On 





—THE— 


Cleveland «Marietta Ry. 


THROUGH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charieston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 


Tickets sold and checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A.T. Wrkorr W. K. RicnHarps, 
Pres. and Gen. Mgr. @.P.&T.A 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 


The shortest anc 
quickest Route to Pitts. 
burgh, Washington ance 
— more & the South 
eas 


New Central Depot So. Water St. and Viaduct 








modation 








No. 62, A -+ 60sam 
No. 72, New York & Pitts. Express....* 8 10a m 
No. 70, Pittsburgh Accom.................. *I1 25am 
No. 64, New York & Pitts. Limited...* 250 pm 
No. 66, Mantua Accommio.................. *420pm 
No. 74, Youngst’n Ex vou oopm 
No. 68, New York & Pitts. Ex............%11 00 pm 
Arrive. 


No. 61, N. ¥. & Pittsburgh Express...f 5 15am 
No. 71, Youngstown AcCOM.......0.++0++ 
No. 65, New York & Pitts. Lim... 












No. 67, Pittsburgh Accom...........sss0« 71245 pm 
No. 73, Leavitssburgh Local..........0....% 210 pm 
No. 63, New York & Pitts. Ex *6s50pm 
No, 75, Mantua Accom.............-. --* 720pm 
No. 69, Youngstown Tg10pm 


*Daily. tDaily, except Sunday. 
Baggage checked through to all points East. 


Through tickets and information rding 
the route can be obtained at office, 141 Su 01 
street, and at ae ps N. ¥., P. & O. Railroad 
South Water street and Viaduct, Cleveland. 

A. M. Tucker, Gen. Supt., Cleveland, 0. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York 
G. E. Fouts, C.P. & T._A., Cleveland. 





Culp ee 


LECTROTYPE 


Beek NCRAVING CO. 






































‘Texm IRON TRaApDP REvIEw. 


“THE HAZELTON TRIPOD BOILER 


Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 


Gilieweland References: 


J. W. BRITTON, Esq, 
WOODS, JENKS & CO. 
W.S. TYLER WIRE WORKS CO., 

OLEVELAND FORGE & IRON CO., 

BISHOP & BABCOCK CO., 

CLEVELAND SAW MILL & LUMBER CO. 
CHERRY VALLEY IRON WORKS, Leetonia, O. 


address: THE HAZELTON TRIPOD BOILER CO., 


CHAS. HALLETT, AG’T, The Hollenden, Cleveland, Ohio. 170 TWENTY-SECOND ST., CHICAGO, ILL’ 
WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 


WILLIAM TOD & CO., Youngstown, 0 THE DEMING CO.. 


THE PORTER-HAMILTON ENCINE, SALEM, OHIO. 


The Hamilton Biast Furnace Engine. De UI PD Ss - 


For HAND AND POWER. 
Adapted for BOILER FEEDING, FIRE 
PURPOSES, etc; also ARTESIAN WELL 
CYLINDERS and WORKING HEaps for 
FACTORIES MILLS ard FURNACES. 


Send for illustrated circular and price list. M ntion this parer. 
































VIE a. — 


SPs RoiLER-WWoRKS: 79 
mM LE K Sz _ #RUSSES, Buast Fupwaces 








ES: ack n19" 
pire BEN Roof ROLLING MILL WORK . 


= J “WMB. POLLOCK } xc .YOUNGS TOWN, O. 
@@ Heavy special machiuery generally. Send for illustrated catalogue. THE LEFFEL WATER WH EEL & ENGINE CO. 








Be Ln werent tae eee 


Hydraulle Cranes and Accumulators. 





NN 








. Et. Sows & Co., 
ENCINEERS +> CONTRACTORS, 


223-225 River St., CLEVELAND, O. 





Build a splendid line of SiDE-CRAN NK ENGINES 


oy RETURN-FLUE BOILERS 


8,12,16, and 20 Horse Power. 


High in Grade. Low in Price. Strictly first- 
class. In design and construction 3UPERIOR 
to all others. Write for ENGINE PAMPHLET, 


Address us in full as follows: 


>’ THE LEFFEL WATER WHEEL & ENGINE CO. 


SPRINGFIELD, OHIO, U.S. A. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST MEATING, 

















THE TOLEDO MACHINE TOOL CO., TANDM | ; 


MANUFACTURERS OF | PumP. STeAM PumP 


PRESSES, DROP PRESSES, DIES, 


TE) CIN CINNATIC 

































Special Machinery —— hog 
DESIGNED AND BUIL TO ORDER, q } 
ventory’ teodels and epeciaition fend hor circled ead seis | 
St. Clair and Washineton Streets. 
Mention this paper. TOLEDO, oO. 4 
Ww. EX. lhaF*ountaine, 
- ‘ MANUFACTURER OF 
J VENTILATING FANS AND BLOWERS, HANGERS, 
Carpet See ial’ Madd aaa and other etonp ue @ blast. | Fragments after — 
Zz 1335 Lexington Ave., + CLEVELAND, 0. ® STRONGEST and SAFEST EXPLOSIVE 
ye mown to the Arts. 
Otto Gas Engine Works, 2 
SCHLEICHER, SCHUMM & CO.,{ EhitsdciPhis. . POWDER Fine OAce. : 
Nees ore Fee SEB so one mat | emer mee: oe ourmara or 
Combined OTTO Gee QeSined OFFOQ) <Zngine Dyxains, , | ANNIHILATOR, —_—-MEROULES Troniyvot Street, Cleveland, Ohi 





Si28: 1,2,4,7 10,165, 25 AND HORSE E 7. W. WILLARD, Managers 
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y first- 
‘RIOR 
LET, 


iE CO. 























Tem Iron Trapp Revipw. 7 19 








OFFICE, 15 CORTLANDT ST, NEW YORK CITY. WORKS, ELIZABETH, N. J. 


THE BALL & WOOD CO., 


BUILDERS OF 


Ball Automatic Cut-Off Engines. 


Simple, Compound, Vertical and Horizontal. 


This Company has purchased of Mr. Frank H. Ball, formerly of Erie, Pa., his 
engine governing, and other devices, and is engaged in building and equipping new 
and modern shops near New York; it will be prepared, on June Ist, to take orders for 
Ball Engines, built under Mr. Ball’s personal supervision and with his latest improve- 
ments. 

After May 6th, the business, firm name and good will of Chas. R. Vincent & Co., 
who for the past three years have had the agency of Ball Engines in the East, will be 
acquired by The Ball & Wood Company. Mr. Vincent will become its Secretary, and 
Mr. Smith have charge of its interests at Cincinnati, O, 


Frank H. Ball, V. Pres’t and Gen’l Manager. Thomas C Wood, President 











” For ‘all uses where Power is Required. "Over 6000 ~e Daily in Every Part of the World! 


Yearly production and sales, over 1200 engines, aggregating 60,000 horse-power. 
— sales greater than ALL other high-speed engines. 
All engines built strictly to gauge, with interchangeable parts. 





An engines made in quantity and carried in stock for prompt shipment. 


hl 





; made in quantity to gauge, and carried in stock for tmmedi hi 
Hustzated descriptive matter furnished on application to any agent. a 


ANIIART WM PHIINT NR OF 
} ‘ DOUNL 
e . ‘ OMA : ° : é 
Hundreds in continuous use Unequalled for High Fuel Cheap, Strong, and Very 
over 9 years. Economical. 
7 Sizes Building, 


Duty and Simplicity. 
13 Sizes in Stock. 9 Sizes in Stock. 
& te 250 BH. P. 3 to 65 HM. P. 






































“ Cheaper than a Common 
Slide- Valve ” 
7 Sizes in Stock. 


35 to 300 MH. P. & to 715 H. P. 

















BakKCELOVA, SPAIS,.....Calle de Tafaigar & 1, Delannoy " wose Also 212.8 Thira 

BoOsTOs, MASS. .. W.,..620 Auantic Ave .... Westinghouse,Church, || bg OW, BUNSIA _ ___ 4 St. Phila elpuus. ja MB Rarv 
. Kerr. co || SEW rors. ®. ©. 17 Cortlanul Strees Wesnitaghc Ch 

BUTTR, MONT. .W..... oo ~ jog — ureh. 


East Granite St .... or | ¥- plane Ma 


i a ° 
H S ssnmesoew- 
ae _ A 5 Cedentnaies j PABIs, PUANTE 26.3 Rue Coffe —-R Rogers 


~... 158 Lake Street... ... Westingsoue, Cbureh, || PHILADELPHIA, PA, 212 Drexe! tuniding.M R Muckle. Jr & Co 


Kerr & Co |) PIFPSBCMUH, Pa. ~ Westinghouse Bldg W-~tinenouse. Church 
DEMERARA, BRITISH GUIANA .......... Jono R filley i| Ker 


DUMANGO, MERIC ge 2. -reveessene T F Wetherved 

UAMBUBG, GERMANT _ " Bonoenstr “F -» G Biumcke 

HAVANA, CLBA ~Also 12 Beaver St, x ¥.1 M Sorsano 

GANSAS CITT, 80.... — 1222 Union 690. --nese. Wesrtnehoune, CREM, 
&Co 


CHARLOTTE. §3.C. 
CHICAGO, ILL. , .+ 


i PORTLAND. OREGON. 8 £%N From St Plow y Padi Meh Co 

hy QUEZALTENANGU, GUATEMALA... _...... Zak & Cheexman 

{| ST. LOUSS, BO... 91) N Fourtti St. Westinebouse,Church., 
Kerr & Co 

Lima, PEBU | also 48 Park PL. N Y.. Manuel Perez RASTER IVER TEN. Se aaee ee e 


i 
r, v ti 
MEXICO CITY. MEXICO.. } Avenida Oraoce » | Rataet M de Arozare |} SAN FRANCISCO. CAL. 21 & 23 Fremont 8t..., Parke & Lacy Co. 
- ; 


| SCHIEDAM, HOLLAND ~ -.@. J Vinoent & Co. 
RPOK ANE FALLS, WASH.,Bernard & Front oe. Parke & Lacy Mch. Ca 

{ Westinghouse.Chureh, || SYD¥EY. 8.8 Ww. «s+. 189 Clarence St........ Parke & Lacy Co. 
Kerr & Co en». 8 @ Chambers. 


Utah & Montana Ma- 


MEXICO CITY, MEXICO }“OEPYTAtnE Ip pen Boxer & Co 
MINNEAPOLIS, MINN._, 220 Beery Block.,. 




















NGHOUSE MACHINE COMPANY. : 
SBURGH. PENNA.U.S.oF A. © yumm 











. OVER A5OO IN USE. 


MANUFACTURERS OF 


Sy CNCINES BOILERS 


== 1—SEND FOR CATALOGUE. 


The Tong Steel & tron Roofing & Corrugating Co., 


(Successors to O.S. KEELY & CO.) Manufacturers of 


STEEL AND IRON ROOFING, 


Corrugated Siding and Ceiling, Iron Ore 
Paint, Cement, Etc. 


N. E. Cor. Illinois er Merrill Streets, INDIANAPOLIS, IND 
Write for Catalogue and Price List. 


THE KANNEBERC ROOFING CO., Canton, O. 
The Or ginators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


vem Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Sidin mg ane Ceiling, 
Water Proof Building Paper, Dry and Ready Mixed Paints, Etc 


Write for Catalogues, Price Lists and Samples, 




















Southwark Foundry and Machine Co., 


PHILADELPHIA - - PENNA. 

Bollers. Blowing & 

Tanks, Reversing 
Steam Engines, 
Hammers, Centrifugal 
Heavy Pumps, 
Castings, Steam 

Pumps. 





Sole Makers of 


PORTER-ALLEN AUTOMATIC ENCINE. 


High Economy. Durability. Close Regulation. 








GARRY IRON AND STEEL ROOFING COMPANY, 


Tue Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


fron_and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters. fron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN 8T., CLEVELAND, oO. 
Send for circular and price list No. & 


CORRUGATED [KON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 
The BERGER MANUFACTURING COMPANY, CANTON, 0. 


aay: make arrange- 
BERGE ph 3 ments for ROOF- 
ING until you 


have seen ours. 


It Excels all other Metal Roofs. 

















AGENTS WANTED EVERYWHERE 








Manufacturers of 
Plain, Rolled, Crimped 


ei Kcotng, ted and Beaa. 
ng, 


iding and Cei! - 


puns STEEL A SPECIALTY 


@@Send for Descriptive 
Catalogue. 








—MANUFACTURERS OF— 


Steel Roofing, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint EAV VE TRO —-GHS, etc. 


WRITE US FOR PRICES. 
Agents Wanted. Address OFFICE NO. 223, CANTON, 0 








SYKES’ 
IMPROVED 
est Roof in 
the World. 

aitable forall 
classes of 
buildings. 
y put on. 
| oe. S | 


All my Iron 
and Steel isr 
rolled and box 
annealed, well] 




















de eormmx, RBROCOsImm™e co., 
NILES, O., and CHICAGO, ILL. 


Ss rRow 


a for Circular and Price List, 
and meption this veper 











"TRADE REvIEw. 








PATENT LIME-EXTRACTING 


Heater and Filter 


_COMBINED, 


Is the only pore g tener mt | Heater that will t scale in 
steam boilers, removi limpurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the a rance of the shelves o. 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result or 
long experience with automatic cut-off reg- 
ulation, ana most careful revision of all de- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 
. or high rotative speeds. Highest attainable 
sg Economy in Steam Consumption and Supe- 

rior regulation guaranteed. Self-contained 
= Automatic Cut-off Engines 12 to 200 H. P. for 
dri.ing *ynamo Machines a Specialty. Illus- 
rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O. 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y. 

W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO.,' St. Paul, Minn. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 
325 Dearborn-st., Chicago. 


in Use, Over 2,600. 





performance, free by mail. Address 











. S. HUTOHINSON. 





OLD 


iw CLEVELAND TWIST DRILL CO., ™33?™ 





sn mn uae. Gop, Lake & Kirtland Sts, Cleveland, 0, wm rx now 


CLEVELAND 


CALVANIZING 


WORKS. 


H. H. HODELL & CO., 


Galeanizing in allits branches, and Manu fact 
urers of Rubber Buckets for chain pumps. 


CLEVELAND, OHIO. 








‘Khe EAart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to J. WENDELL COLE, M. E.., 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, ©. 
S@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








Penberthy Automatic Injector. — 


If you want an injector that is simple and reliable, 


Use the Penberthy. 


ou want an injector that is automatic and will restart, 
if irom any cause the feed should be broken, 


Use the Penberthy. 


If you want an injector that works on 20 to 150 pounds 
steam pressure, 


Use the Penberthy. 


If you want an injector that you have only to turn the 
steam on ant off, in stoppi p owe starting, To 


Use the Penberthy. 
If you want an injector to lift 20 feet or work from a head, 


Use the Penberthy. 
PENBERTHY INJECTOR CO., II7 7th St., Detroit, Mich. 


Cc. H. PRESLEY, Agent, Cleveland, O. 








WEEN IN Wa7AIe IT 


nuttin: 


Grinding Machinery, Emery Wheels, or Polishing Wheels 


of any description, call on or address 


THE PARKIN & BOSWORTH,CO., 


9-10 South Water St., 74 Viaduct, CLEVELAND 0 
Agents also for the Celebrated Brown & Sharpe Tools. : 


Awarded the GRAND PRIZE at the Paris Exhibition. 











CRAHAM TWIST DRILL CO.,, Detroit, Mich., 
Sole manufacturers of GRAHAWM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed bv progressive mechanics everywhere Send for Catalogue 








PRESSED WROUGHT IRON OPEN TURN BUCKLES. 





The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
tacture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND, Onio. 





REYNOLDS BROS,, TOLEDO 
Hand Cut Files | WIRE & IRON WORKS 


Wire and Iron Fencing, 
Roof Cresting, 
ron Window Guards, 
Stable Fixtures, 


And Builders’ Wire and Iron Work of every 
Description. 


F. POWELL & CO., 


TOLEDO, OHIO, 


183 & 136 N. Water St. 


COLUMBUS, OHIO. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
poem. Send for price 
ie 




















Ware's Patent Anti- “Bursting Flanges, 


A SURE PROTECIION AGAINST ACCIDENTS FROM 
THE BURSTING OF SOLID EMExY WHEELS AND 
GRINDSTONES. For full particulars and prices 


address 
WARE & TAPLEY, Agents, 162 LaSalle-st., Room 47, Chicago. 








Ul WHEREBIS=== <P sSTABLISHED 1871 {MEDLAIS= EARS 
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